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CHEMICAL ANALYSIS OF SOME PHILIPPINE FORAGE 
PLANTS 


By JOAQUIN Markox and GLORIA LASEKNA 
Of the Bureax of Science, Manila 


In the course of our work on the inorganic constituents of 
Philippine food plants‘ we received numerous samples of forage 
crops from the Philippine Bureau of Animal Industry and other 
government entilies. Many of these forage plants were intro- 
duced into the Islands during recent years. Cultural char 
teristics and future possibilities of these forage plants are given 
in the Fourth Annual Report (1934) of the Bureau of Animal 
Industry, and in Piper's paper entitled “Forage Crops and 
Forage Conditions in the Philippines.” Several other investi- 
galions* along this Jine have also been reported, 

Recently we analyzed the numerous samples of forage crops 
we have received; the results are recorded in this paper. 


EXPERIMENTAL PROCEDURE 


Representative portions of (he plants were first freed from all 
foreign matter; then the samples were air-dried, powdered, and 
preserved in well-stoppered bottles. 

The samples were analyzed in accordance with the official 
agricultural methods‘ for common constituents, such a3 fat, 
protein, and crude fiber. The results are given in Table 1. 


"Philip. Journ. Sei. ве (1935) 315. 
“Philip. Ari. Rev. à (1911) 394. 
"Philip. Agr. Rev. 13 (1020) 358, Philip. Agri 15 (1926.27) 517; 18 
1929-50) 125. Filip, Journ. Agri з (1922) 216. 
+ Offcial end ‘Tentative Methods of Analysis of 
Asrieukural Chemists. 4th cd. (1995 
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‘Analyses were also made for the calcium, phosphorus, and 
iron contents of the samples; the data are recorded in Table 2. 
For the systematic presentation of our results the plants 
were classified into pasture grasses, silage crops, and legumes 


PASTURE GRASSES, 


The fat constituent (ethar extract) of the pasture grasses 
varied considerably. Thus adlay (Coir fachryma jodi Linn.) 
contained 6.10 per cent fat, whereas agiñkai (Cenchrus viridis 
Spreng.) had only 1.27 per сері (Table 1). 

The fiber content ranged from 16.89 per cant in red top 
(Agrostis sp.) to 40.08 per cent in sibut-sibatan (Andropogon 
eontortus Linn. A number of the samples contained from 
30.93 to 40.08 per cent crude fiber. 

Carpet grass (Paspalum compressum Nees.) had the lowest 
protein content, 2.87 pee cent, while red top had the highest. 
10.94 per cent. The average for must of the samples ranged 
from 5.63 to 8.94 per cent protein, 

The lowest amount of ash, 1.24 per cent, was found in silibon 
grass (Themeda triandra Forsk.) and the highest, 12.02 per 
cent, in natal red top (Tricholaena rosea Nees). Fight samples 
contained from 1.34 to 4.40 per cent ash. 

‘The percentage of nitrogen-free extract ran from 42.68 in 
Andropogon contortus to 65.7% in red top, with most of the 
samples giving 46.12 to 54.71 per cent. 

‘The phosphorus, calcium, and iron contents (Table 2) of the 
pasture grasses were extremely variable. Of the fifteen samples 
analyzed, eight had from 0.10 to 0.19 per cent lime (CaO), six 
from 0.40 to 0.79 per cent phosphorus (P-0;}, and seven from 
0.005 to 0.04 per cent iron (Fe.O;) (Table 4). As a whole the 
pasture grasses contained more phosphorus than calcium. 


SILAGE CROPS 


The fat contained in the silage erops varied from 1.54 per 
cent in napier grass to 4.75 per cent in dila-dila (Elephantopus 
scaber Linn.). 

The fiber content was not as variable as that found in pasture 
grasses, many samples containing from 29.72 to 23.13 per cent. 

The percentage of crude protein in the silage erops ranged 
from 5.38 in Japanese cane (Saccharum spp.) to 12.50 in halo- 
bagbug (ротова triloba). 
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There was quite a difference in the ash content of the silage 
crops. Milo maiz (freiting stage) contained 2.15 per cent ash, 
while dila-dila (Alephantopus scaber) had 15.89. 

Numerous samples gave а nitrogen-free extract of 45.53 to 
54.72 per cent. 

There was a considerable difference in the percentage com- 
position of some samples collected at different physiological 
periods. Thus milo maiz in the flowering period had 1.90 per 
cent fat and 21.25 per cent protein. The same plant in the 
fruiting period contained 2.69 per cent fat and 7.31 per cent 
protein, 

LEGUMES 


The legumes as usual contained the highest percentage of 
protein. Thus velvct-bean hay and soy-bean hay had 18.94 and 
14.38 per cent of protein respectively. 


DISTRIBUTION OF PLANTS ACCORDING TO COMPOSITION 


Table 3 shows the general distribution of forage plants in 
accordance with the percentage of chemical constituents deter- 
mined by the customary food analysis. 

The distribution of forage plants according to phosphorus, 
calcium, and iron contents is given in Table 4. 


SUMMARY 


The proximate chemical composition of some forage plants 
recently introduced into the Philippines was determined, 

Most of the pasture grasses gave 1.26 to 1.92 per cent fat, 
30.93 to 40.06 per cent crude fiber, 5.63 to 8.94 per cent protein, 
and 46.12 to 54.71 per cent carbohydrates. 

The majority of the silage crops contained from 2.29 to 2.90 
ver cent fat, 29.72 to 33.13 per cent crude fiber, 5.38 to 10.68 
рег cent protein, 45.53 to 64.72 per cent carbohydrate: 

Legumes were relatively rich in protei 

There is a wider range of caleium and iron content 
grasses than in silage crops and legumes. 

The silage crops are relatively higher in phosphorus than 
the pasture grasses, 


pasture 
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TAF 4 Distribution of forage planta according to phosphorus, 
шебин, and iron content" 
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THE SIGNIFICANCE OF COMPARATIVE ANATOMY IN 
ESTABLISHING THE RELATIONSHIP OF ТИЕ HYPE- 
RICACE TO THE GUTTIFER/E AND THEIR ALLIES." 


By Р. A. Vesta 
Of the Biological Laboratories, Cambridge, Massachusetts 


MINE PLATES AND THREE TERT FIGUKES 
INTRODUCTION 


The problem forming the subject of this paper grew out of 
an attempt to harmonize taxonomy and anatomy in the allocation 
of the Нурегісасет, It early became evident that no attack on 
the problem eauld be complete without some knowledge of the 
relationship of the Guttiferæ to those families whieh have at one 
time or another been allied to it, and of the position of this group 
in a phylogenetic system of the angiosperms 

In order to understand any system of classification, one must 
know something about the fundamentals upon which the system 
is based. In the angiosperms the structure of the flower is 
generally considered to be fundamental. Increasing knowledge 
sf floral morphology has resulted in various attempts to recon- 
struct a natural system; these attempts have been aided by the 
introduction of other external morphological characters as they 
were better understood. 

The introduction of the anatomical method has gone hand in 
hand with the development of the microscope and of the technic 
of preparing and cutting anatomical tissues. Certain anatomical 
characters have long been used in the allocation of specific groups 
of plants, but only because they have an external expression that 
can be utilized without further investigation; for example, glands 
and leaf venation. The development of the anatomical method 
has given precision to these characters and has furnished new 
ones. Their study indicates variations. We assume phyletic 
trends in the external morphology, why not ín the internal? It 
is recognized that floral evolution has been activated in a consid- 
erable measure by the intimate relationship of inscets to pollina- 
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m. It is recognized also that anatomical evolution, more par- 
бешу that of (he stelar tissues, must have a marphophysiol- 
оріса) background rather than that to be aseribed to floral evolu- 
tion. Can evidence accruing from comparative anatomical study 
be of value in the elarification of the problem of constructing 
a natural system on general morphological grounds? 

The use of vascular anatomy as an aid in classification is not 
new, but it requires an enormous amount of work. Consequently 
it has been restricted to those anatomists who may also have an 
interest in phylogeny. Great strides have been made in this 
direction since the time of Hofmeister,(S6) principally through 
the work of Solereder.(104) The primary task is to determine 
the course of modification in related forms and the relationships 
existing between (hem. Both external and internal morphology 
are the product of at least two factors. heredity and environ- 
ment. One must determine first those characters which have 
been acquired independently of the external conditions and there- 
fore may be of phyletic value, und secondly, those that may be 
due (o biological or physiological factors. Observers agree that 
similarity of structure need not indicate community of descent. 
Thus the variable characters of phyletic value remain the sole 
basis of this kind of work. 

In anatomy as in taxonomy the way becomes clearer as more 
sod more groups ате known. ‘That the plant has developed as 
а whole is granted. Therefore the trends in the internal struc- 
ture should be considered, if a natural system is to be the result. 
There can be no serious consideration of a natural classification 
on the sole basis of vascular anatomy. It is essentially an auxi- 
liary to taxonomy, but one that should not be neglected. The 
anatomical history of a group frequently discloses a new point 
of view regarding affinities which serves to improve our knowl- 
сйс of the natural system, To construct any scheme based on 
all the characters known is of course the desired result. 

To find the phyletic characters in this series I have, therefore, 
undertaken an investigation of all available material from the 
following families: * 


? The arrangement of families is that of the writer, but the families ere 
defined na they are in Engler and Prantl. 
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1, Dilieninene. 8. Eucryphlacee, 

2. Actinidiaceæ (including Sau. . Ochnacoe. 
ташаесе). 10. Dipterocarpasen.. 

3. Theacer Flacovrtiacea. 

4. Marcgraviacez. 12, Cochlosper maces. 

5, Caryocaracem, 13. Bizse. 

9. Gutiifere (including Hyper 14. Cistarem. 
ccm). 15. Canellace. 

7. Quiinaceae. 


If phylogenetic trends that meet the demands of taxonomy and 
anatomy ean be identified in these groups, the relationship of 
the Hypericacee to the Guttifera can be established on a more 
definite basis. 

‘The various phylogenetic arrangements of the angiosperms 
show the treatments of the groups under consideration at this 
time to be almost as numerous аз the authors, In text fig. 1 
аге listed the phylogenetic trends of these groups as seen by the 
orkers whose names head the various columns, 

The above botanists have been selected because they have 
furnished the systems of classification that are best known at 
the present time. Certain other botanists have made notable 
contributions to the systems of plant classification, Н. Haller, 
in his taxonomic treatment of the angiosperms,(45, 45) treats 
the groups under consideration as follows: In the Guttales, 
which he derives through the Dilleniacee, he includes several 
phylogenetic trends that fall into four lines, all coming from 
the Ochnaccxe, which are considered the basic family of the 
order and the starting point of several other orders: 1, the 
Bicornes, including the present Actinidiacem and Saurauiacee 
2, the Myrtinz, including the Caryocaraces; 3, the Passionales, 
including the Flacourtiacer as the basic family; 4, the main 
body of the Guttales, including the prosent Marcgraviaces, 
Theaceæ, Quiinacue, Eucryphiacem, Cistacer (questionable), 
and Gutfifere. Parallel orders to the Guttales and of different 
origin, though themselves related, are the Columniferee, includ- 
ing tho present Bixace and Cochlospermacew in the Tiliscem, 
also the Dipterocarpacea, and the Anonales including the Mag- 
ce prior to the Canellacese. Wernham(120) separates the 
Parietales into Parietales А (Guttiferales) and Parietales B 
(Rosales). Hayata(s7) retains the series Parietales in tho sense 
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of Engler and Prantl. Rendle(%) follows in the main the system 
of Engler and Prantl, but breaks the large complex Parietales 
of Engler and Prantl into the orders Parietales and Cuttiferales, 
stating that “although the order Cuttiferales is closely related 
to the Parietales, it may be distinguished by its generally axial 
placentation.” Johnson(62) retains the order Parietales of 
Engler and Prantl. 

The presentation of these better-known works will suffice to 
show the perpiexity of the situation. Which of these works 
approaches more nearly a natural classification? Will vascular 
anatomy be of aid in answering this question? 

‘The writer takes great pleasure in expressing his deep obliga- 
tion to Prof. R. II. Wetmore for generous assistance, guidance, 
supervision, and other expressions of personal interest in this 
problem. 

MATERIALS AND METHODS 

The material from the above families includes 120 genera 
and 637 species, plus numerous varieties and hybride, Wher- 
ever possible, more than one slide has been examined. Several 
slides were examined when material of the species had been 
collected from various parts of the world. Esch slide was 
examined with а deseription of its minute anatomy in mind, 

Material collected in the field was killed and fixed, either in a 
solution of chromo-acetic acid or in formalin alcohol. Specimens 
from dricd woods were made into blocks about 1 em square, 
stamped with steel dies, and alternately boiled and drenched with 
cold water until they sank. Both types of materials were then 
softened in strong hydroftuorie acid, washed, and dehydrated 
The softer materials were embedded in celloidm according to 
the method used by Jeffrey,(60, 81) Wetmore,(124) and others 
All were placed in glycerin alcohol until sectioned. For this 
purpose a Jeffrey-Thomson sliding microtome was employed. 
‘The sections were stained with iron-alum hematoxylin and safra- 
nin. 

Most of the Hypericaca of North and Central America were 
collected by the author. Numerous wood specimens were re- 
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ceived from the world-wide collection of Prof. S. J. Record, 
School of Forcstry, Yale University. Material was also received 
from the Kew Gardens, England; the Royal Botanical Garden, 
Edinburgh; the Station Agronomique de la Villa Thuret, Antibes; 
and the Arnold Arboretum of Harvard University. 

The Magnoliales are not included in the present work, due to 
the recent paper of MeLaughlin,(72) put his results were con- 
firmed from the material available. The flacourtiaceous woods 
examined were those of Prof. W. W. Tupper. who recently pub- 
lished a preliminary work on this group. (126) Numerous slic 
of this and other groups were made available from the slide 
collections of Prof. I. W. Bailey and Prof. R. H. Wetmore. 

Due acknowledgment is made of the cooperation and courtesy 
of these different institutions and individuals. 

The classification used in the description of the minute ana- 
tomy is that of M. M. Chattaway.(20) This classification ія the 
modified system of several earlier writers and was recommended 
for the consideration of the International Association of Wood 
Anatomists by а committee appointed by that body. Following 
this proposed classification, several papers have appeared on 
tho value of measurements in wood anatomy, notably those 
of besch. ee Chalk and Chattaway,t17.18) and Rendle and 
Clark. (rr) all dealing with specific refinements in ways of 
measuring and presenting statistical data, for use in the iden- 
tifiealion of woods. However, the works of Prichard and 
Railey (20) on Carya ovata, Clarkten on Ulmus, and Bailey and 
Faullts) on Sequoia, tend to show an even greater range of 
variability in different parts of a single mature tree than in 
homologous parts of different trees, with the elementa showing 
а tendeney to increase in size for several years, before reaching 
4 more or less stable development. These facts have also been 
observed by the writer. Since from the available collections 
it has been impossible to ascertain from what part of a treo or 
shrub the wood was collected, cell size can be used only in a 
comparative sense. For this purpose the standards proposed 
by Chattaway seem adequate, 

In the consideration of the general morphology, which ac- 
companies each family, the author has taken freely from the 
taxonomic works of Wettstein,(127) Rendle,ts!) Engler and 
Prantl, (32) Hutchinson,(59) and Johnson. (62) 

The descriptive terms used in the minute anatomy arc those 
suggested by the Committee on Nomenclature, International 
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Association of Wood Anatomists.(26) These terms are deserib- 
ed in more detail and many of them illustrated by Record. co) 
The ray types given with the descriptive anatomy arc those 
proposed by Kribs.(70) 


MORPHOLOGICAL AND ANATOMICAL DESCRIPTION OF FAMILIES 
d 


This family, as seen by E. Gilg and F. Werdermaun in 
Engler and Prantl, cke) ix composed of 11 genera and about 
265 species. It is widely distributed in the tropical and sub- 
tropical regions, with the main center of distribution in Aus- 
tralia. Hibbertia, the largest genus (110 species), is almost 
exclusively Australian. The present study is based om the 
anatomical material of 8 genera, represented by 29 species. 
Morphology.— Mostly trees or shrubs, very often lianas, seldom 
subshrubs or perennial herbs; leaves alternate, very seldom op. 
posite, entire or dentate, rarely pinnatifid or trilahed, usually 
lestherlike with numerous prominent parallel lateral nerves, 
stipules absent or winglike and adnate to the petiole, mostly 
deciduous; flowers yellow or white to whitish, seldom red 
flowers small to median-sized, rarely large, perfect, rarely poly- 
gamous or diweious; sepals mostly 5, broadly imbricate, persis- 
tent and often enlarging; petals mostly 5, imbricate, often un- 
equally wrinkled, deciduous; stamens numerous, rarely definite, 
hypogynaus, free or variously united, usually persistent; anthers 
with lateral or introrse cells, opening lengthwise or by apical 
Pores; carpels numerous, rarely 1, usually free; style usually 
free, as many as carpels, with a simple terminal stigma; carpels 
dehiscent or baceate; seeds mostly with a crested or laciniate 
aril; endosperm fleshy, copious; embryo straight, mostly minute, 
Minute anatomy (Plate 1, figs. 1 to 4) —Pores diffuse, mostly 
solitary, occasionally in pairs, few to very numerous (50 = in 
species of Dillenia, Tetraecra, Schumacheria, and Wormia), 
moatly moderately few, very small to rather large, mostly mod- 
erate-sized, oval (Plate 1, fig. 1); vessel members long to ex- 
tremely long, mostly very long; end wall highly oblique to 
slightly oblique, sealariform perforation predominant (porous 
only in the large vessel members of species in the “anomalous” 
genera Darilla, Doliocarpus, and Tetracere, but even in these 
the small vessels have scalariform perforations) ; bars on the 
end wall 6 to 180 =, mostly completely bordered, occasionally 
bordered only at the end to the middle; intervascular pitting 
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predominantly opposite, scalariform (Plate 1, fig. 4) and tran- 
sitional pitting common: vessel-ray pitting with half-bordered 
pit pairs; tyloses occurring in the end wall in several species 
of the genus Dillenia (Plate 1, fig. 3); rays multi- and uniseri- 
ate, heterogeneous, type I (except Cvratella which is type П 
A), multiseriate rays very few or few (Plate 1, fig. 2), mod- 
(rately broad to extremely broad, extremely low to very high 
(scleroid cells occur in the rays of Davila) ; parenchyma mostly 
diffuse, oceasionally with several paratracheal cells; fiver- 
tracheids nonseptate, all with bordered pit pairs (occasionally 
sealariform pitting in Dilfenia ezcelsu Gilg), long, thin-walled 
occasionally thick (Plate 1, fig. 2), comprising the ground mass 
of the wood. 

The spicular cells, mentioned by Solereder, 1104) occurring in 
the pith of Davilla, Doliocerpus, and Tetraerre, were observed. 
Stone cells were noted in the cortex of Davilla, Dellacarms, 
Tetracera, and Warmia, No "anomalous" structure was меп 
in the species of Doliocarpus examined, although it has been 
reported and figured in this genus [Crüger 1850 (Solereder) 
in D. Rolandri Gmel., and later by Н. Schenck 1893 (Solereder) 
in D. seandene (Aubl) Gilg]. The tangential bands of paren- 
chyma mentioned by Möller(80) as occurring in Crratella amer- 
jeana L. wore not observed in any of the seven collections avail- 
able. 

In all main points, the above observations agree with those 
«f Solereder, (108, 104) Hitzemann, (40) Müll and Janssonius (19) 
Record,(31) and Pearson and Brown. (ss) 


FAMILY ACTINIDIKCEAR 


This family as conceived by E. Сір and E. Werdermann in 
Engler and Prantlt22) is composed of four subfamilies: I. 
Actinidiodex, with the single genus Actinidia, containing 23 
species, all of eastern Asia; II, Saurauiokleie, with the single 
genus Sauraiia, containing 250 + species of tropical Asia and 
tropical America {1 species in northern Australia) ; Ш, Clema. 
toclethroidew, with the single genus Clematoclethra, having 10 
to 12 species in eastern Tibet and middle China: IV, Sladeni- 
oidew, with the single genus, Sladenia, with only 1 species of 
Burma and southern China. The two latter subfamilies are, 
аз yet, not well known and are included in this family largely 
aue to the work of S. Lechner.(71) In the present study they 
have been excluded, due mainly to lack of material. The pres- 


i Vestal: Comparative Anatomy of Plants 207 


ent study is based on the anatomy of Actinidia (8 species) 
and Saurauia (9 species). 

Morphology.—Trees or often climbing shrubs; leaves always 
alternate, simple, dentate to grooved, glabrous to tomentose, most- 
dy herbaceous, rarely more or less leatherlike, strong parallel 
nerves diverging from the midrib; stipules 0; flowering mostly in 
small, axillary dichasia but sometimes also in a paniclelike or 
many-tlowered inflorescenec, perfect, polygamous, or dieeions: 
sepals 5, imbricate, deciduous or persistent, some becoming en- 
larged and leathery ; petals 5, imbricate, mostly memhranacenns, 
free or variously united at the base; stamens зо to 10, free or 
coalescent with base of petal; anthers versatile, opening by short 
iangitudinal split or terminal pore; ovary oo to 3 carpels, up- 
right or united laterally, sometimes completely so; styles as 
many as the carpels, free or more or less united; ovules nu- 
merous in 2 series on axial placentation; fruit a berry or more 
er less regular capsule; seeds numerous or always 1 in each 
compartment; endosperm abundant, Reshy; embryo straight, 
one third to three fourths the length of the seeds; cotyledons 
short. 

Minute anatomy (Plate 1, figs. 5 and 4) —Pores diffuse, most- 
ly solitary or in pairs, occasionally in radial chains of 3 to 5, 
moderately few to numerous (30 = in Actinidia melanandra 
Franch), very small to medium-sized, mostly small, round or 
slightly angular; growth rings observed in species of Actinidia: 
vessel members long to extremely long (mostly long in Actixidia, 
very long to extremely long in Sawrauie) ; end wall mostly high- 
ly oblique, occasionally only slightly oblique, sealariform per- 
forations predominant (Plate 1, fig, 5) (a few porous members 
in the liana types of Actividia) ; bars on the end wall 15 to 
numerous, mostly bordered only at the end, some with slight 
borders complete; slight spiral thickening observed in species 
of Actinidia; intervascular pitting predominately opposite, 
sealariform and transitional pitting common (Plate 1, fig. 5) 
vessel-ray pitting with small borders; tyloses absent; rays un- 
iseriate to multiseriate (4 to 6 cells wide), heterogenous type 
I, very fow to moderately few, very fine to broad (depending 
cn the seriation), very low to rather low, mostiy low, very 
numerous sheath cells occurring in the multiserinte rays in most 
of the species of Saurauia (Plate 1, fig. 6); parenchyms mostly 
diffuse, pitting frequently unilaterally compound, paratracheal 
elements scattered in Actinidia, forming a I-layered ring (vasi- 
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centric) in $анташа (diffuse parenchyma very abundant in 
Seurewia); fiber tracheids nonseptale, all with bordered pit 
pairs usually in a single line on the sides of the element (Plate 
1, figs. 5 and 6), thin-walled, mostly long, comprising the ground 
mass of the wood in Actinidia. 

Solereder considers this group as а part of the Theses 
(Ternstramiaceie). All characters considered in his treatment 
fail in line with the observed results of Lechner. (71) 

Certain characters separate these two subfamilies, but in 
the main they vary but little from the previously described 
Dilleniacem. 


FAMILY THEACEA! 


In Engler and Prantl’s(32) treatment of this group by H. 
Melchoir the family is composed of 24 genera with about 380 
species of the tropical and subtropical regions of both hemi- 
spheres, with representatives in temperate eastern Asia, Fossil 
evidence tends to show this family as old and widely distributed. 
The present work considers the anatomical features as shown 
by 16 genera and 47 species. 

Morphelogy-—Trees und shrubs; leaves alternate, simple, 
mostly evergreen; stipules 0; flowers perfect, rarely polygamous 
or dieecious, врїгосуейс or cyelie, mostly solitary, rarely pani- 
culate or racemose, often showy, actinomorphie, bracts often 
paired below the calyx: sepals 4, б, 6, or 7, mostly б, free or 
more or less united at the base, imbricate, persistent or deci- 
duous; petals 5, seldom 4 or 4-9- oo, free or slightly connate, 
imbricate, seldom revolute; stamens numerous, seldom definite, 
arranged in many to one series, free or connate, sometimes ad- 
nate to the base of the petals; anthers 2-celled, opening length- 
wise, very rarely by terminal pores; ovary superior, sessile, 2 
to 10-locular, mostly 3 to 5; styles free or connate, as many as 
tke ovary loculi; ovules 2 to co in cach cell, rarely 1, axi; 
fruit dehiscent or not, loculicidal or septicidal, often leaving а 
central column of secds with usually scanty endosperm and 
straight or curved embryo variously folded or spirally twisted; 
cotyledons mostly flat, broader or of the same width as the 
hypocotyl. 


‘Hutchinson dus, treats these subfamilies na separate famities, Saurau- 
enm and Actinidincee. 

t Ther. The author follows the consideration of Engler and 
revell in using this nome, They in turn follow the discussion of 
this point by Sprague? and Fawcett and Rendiet2 in which the work 
of Sprague is accepted. 
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Minute anatomy (Plate 2, figs. 7 to 12; Plate 3, fig. 13).— 
Pores diffuse, solitary, in pairs, or oecasionally in clusters, 
moderately few to very numerous, mostly numerous, extremely 
small to medium-sized, mostly small, oval to angular, growth 
rings observed in Camellia, Eurya, Schima, and Stewartia, and 
indistinct rings in Annestea (Plate 2, fig. 7): vessel members 
short to extremely long, mostly long or very long; end walls 
highly oblique with sealariform perforations, 16 to 100 crossbars 
(Plate 2, figs. 9 and 10), bordered at the end or without a 
border (the tribes Bonnetiew, Asteropeiem, and Tetramerister 
have slightly oblique end walls with porous perforations and 
alternate side-wall pitting) (Plate 2, баз. 8 and 12; Plate 2, fig. 
18); spiral thickening on the vessel wall of some species; in- 
tervascular pitting dominantly transitional wcalariform to op- 
posite (Plate 2, fig. 10), except in the tribes noted above; 
vessel-ray pitting of half-bordered pit pairs, except in the tribe 
Bonnetieie where the vessel-ray pitting is simple (Plate 2, fig. 
8; Plate 3, fig. 18); tyloses present in the tribes Bonnetiew and 
Tetrameristew (Plate 2, fig. 12); rays typically heterogeneous. 
dominantly type I with tendencies to types II and II in the 
tribe Ternstremiew, dominantly type II A with occasional type 
JI B and type III in certain genera in the tribe Camellice, 
typically type II in the tribe Bonneticw, type I in the tribe Te- 
trameristem, and homogeneous type Ш in the tribe Asteropeiew, 
uniseriate, biseriate, triseriate, and multiseriate (4 to 6 cells 
wide}, extremely fine to broad, mostly very fine to fine; multi- 
seriate rays moderately numerous; uni- to triseriate, numerous 
to very numerous (5 to 15+) ; uniseriate rays with maltiseriate 
rays few to numerous; extremely low to rather low, mostly 
‘extremely low; parenchyma paratracheal and diffuse, in some 
species of Camellia a tendency to metatracheat bands, 1 cell 
wide, pitting generally unilaterally compound or clusters (Plate 
2, fig. 10), some simple; fiber iracheids nenseptate, all with 
bordered pit pairs usually in a single line (Plate 2, figs. 8 to 10: 
Plate 3, fig. 13), occasionally in several serios, thin to thick, 
mostly thick, thick to very thick in the tribes Honncliez, Aste- 
ropeiew, and Tetrameristex (Plate 2, figs. 8, 11, and 12; Plate 
2, fig. 13), short to very long, mostly long, parenchyma and 
ray cells containing druse crystals in the genera Camellia, Gor. 
donia, and Schima of the tribe Camelliex. 

‘After eliminating the genera now considered in other families, 
the above work corresponds to that reported by K. Müller, (81) 
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Solereder, (103,104) Hitzemann, (%) Moll and Janssonius (79) 
Kanchira (65-87) and Pearson and Brown.(56) 

In their minute anatomy certain tribes (Bonnetiem, Astero 
рее, and Telramerislea) are not in harmony with the basie 
pattern exhibited by the rest of the group. On other grounds 
these tribes have been variously placed in other families, a 
consideration of which will be taken up in the discussion. The 
family in the main is rather homogenous as regards anatomical 
characters, exhibiting a primitive structure in the vessels and 
fibers, bul advanced over the Dileniacea. 


FAMILY MARCCRAVIACEA: 


‘This small tropicat American and West Indian family contains 
about 100 species in 5 genera, according to E. Gilg and E. Wer. 
dermann, in Engler and Prantl,(32) which are mostly climbing 
от epiphytic shrubs with pendulous terminal inflorescences. 

The development of an upper bract above the two normal 
small bracteoles to form a colored nectarsecreting, generally 
hood- or pitcherlike structure, ix of special interest in the family. 
This is most highly developed in Mareyraria, where the central 
Sowers of the inflorescence are abortive and the highly colored 
bract which has become adnate to the flower staik converted 
into a stalked nectar-containing pitcher with an indication at 
the base of the small sterile flower (Rendle). The family was 
included by Bentham and Hooker as a tribe of the Theacer 
{Ternstremiacese), but because of its peculiar characters is 
now generally regarded as a separate family. The present 
study is based on the anatomy of only 4 species representing 
3 genera. 

Morphology.—Climbing amd mostly epiphytic shrubs, rarely 
arborescent; leaves simple, alternate, sometimes dimorphic; 
stipules 0; flowers perfect, in terminal racemes or racemose 
umbels, the bracts of the sterile flowers variously modified into 
piteherlike, saccate, or spurred bodies adnate to or free from the 
pedicel: sepals 4 or 5, free, imbricate; petals 4 or 5, united at the 
base nr joined in a calyptrate deciduous mass; stamens со to 3, 
free or slightly connate; anthers 2-celled, opening lengthwise: 
ovary superior, 3- or more-colled; stigmata sessile, radiate: 
ovules numerous in several rows on thick placenta; fruit cap- 
sulelike, thick and fleshy, globose, indchiscent or slightly dehis- 
cent into the cells at the base; seeds numerous, small, without 
endosperm; embryo slightly curved, with large hypocotyl and 
two small cotyledons. 
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Minute anatomy (Plate 4, figs. 14 and 25).—Pores diffuse, 
solitary to chains and clusters, moderately few ta numerous 
(30 +), small to large (300 = in one specimen, M. reetiftora. 
Tr. and Pl. 4907 R) oval; no growth rings observed; vessel 
members short to long (long to extremely long in Norantea 
subsessilis (Bth.) Denn. Smith); end wall oblique-porous in 
Maregravia (Plate 3, fig. 14), few-barced-sealatiform to mul- 
tiple in Souroxdea (Plate 3, fig. 15), highly oblique-scalariform, 
with numerous bars bordered at the end, in Norantea; inter- 
vascular pitting opposite In Norantea, alternate to coalescent 
(hexagonal pit pairs) in Sowrouben, and alternate to coalescent 
in Maregvavia; vessel. ax pitting composed of half-bordered pit 
pairs; rays heterogeneous type I (mostly upright cells in Marc- 
graria and Souronbea), uniseriate and multiseriate (3 to 6), 
very fine to broad, very low to moderately high, few to moder- 
ately numerous; drusa crystals oecasional in the ray cells of 
Maregravie, general in Norentea, the cells often septate, plo- 
dules (possibly oil globules) existing in the ray cells and to some 
extent in the fiber tracheids of Maregravia; parenchyma para- 
tracheal and diffuse, very limited; fiber tracheids thin-walled 
with bordered pit pairs, comprising the ground mass of the 
wood, nonseptate and spirally thickened in Norantea, septate in 
Marcgravia and Souronben. 

‘Anatomically this is a very heterogenous group, but the genus 
Norantea possesses characters that would seem to link this 
family very closely to the Thencex. Solereder,(104) following 
the classification of Bentham and Hooker, considers these genera 
as belonging to the Theacem. The author's findings in the 
anatomy of this group agree with those noted by Solereder. 

FAMILY CARYOCARACEA: 


According to R. Pilger, in Engler and Prantl. l this family 
is made up of 2 genera, Caryocar with 15 species and Anthodis- 
cus with 3 species. Both genera are found in tropical America. 
The present study is based on 5 species of Caryocar and 1 
apecies of Anthodiscus. 

Morphology.—Trees or shrubs; leaves opposite or alternate, 
digitatdly 3. to 5-foliolate; stipules absent; flowers perfect, 
in terminal ebractcate racemes; calyx 5. or G-lobed, imbricate 
от truneate; petals 5 or 6, free or cohering above, imbricate; 
stamens numerous, subperigynous, in a ring at the base or in 
5 bundles; filaments variously bent in bud, sometimes the inner 
ones without anthers; anthers small, 2-cctled, opening length- 
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wise: ovary 4- or 8- to 20-celled; styles the same number, 
filiform; ovule solitary in each cell, ascending; fruit rather 
Gropaceous with a woody endocarp breaking up into 1-seeded 
parts; seeds Xidney-sbnpcd with endosperm lacking or very 
thin; embryo with a large spirally twisted hypocotyl; cotyledons 
small, hooked-inflexed. 

Minute anatomy (Plate 3, fig, 16).—Vores diffuse, solitary 
to chains and clusters (2 to 4), moderately fow to numerous, 
medium-sized to rather large, mostly medium-sized, oval; vessel 
members long to very long (750 f ==), mostly long; thin-walled 
tyloses observed in C. villosum (Aubl) Pers.; end wall slightly 
Chlique-porous, occasionally scalariform in Anthodiseus; inter. 
vascular pitting alternate, hexagonal in most cases; vessel. ray 
pitting simple or with slightly half-bordered pit pairs; paren- 
chyma often with unilaterally compound pitting; rays hetero- 
geneous type IT A, uniseriate, biseriate, and oveasionally trise- 
rate (Plate 3, fig. 16), all the bi- and triseriate rays, with 
uniseriate extensions, extremely fine to very fine, extremely low 
to low, very numerous; parenchyma diffuse and slightly para- 
tracheal; septate parenchyma and ray cells containing druse 
crystals (Plate 3, fig. 16)—frequent In all species af Caryorar, 
absent in Anthodixevs; fiber trachoids nonseptate, thick to very 
thick walls, with simple or very smal) bordered pit pairs. 

The observations agree with those of Solereder, (103, 100 and 
Record, (01) although both of these authors place this group in 
the Theacex, 


ками ситет, 

‘The Guttiferee as listed bs A. Engler and R. Keller, in Engler 
and Prantl,(32) consist of 46 genera and about 900 species 
‘They are chiefly trees and shrubs, sometimes lianas, inhabiting 
the high-rainfall tropical areas of the world. The genus Hyper- 
ieum alone is strongly developed outside of the Tropies, distrib- 
uted in the temperate and mountainous regions of the earth, 
with great centers of distribution in the Mediterranean, eastern 
Asia, and eastern America. This genus contains about 200 
species and includes all stages from perennial herbs with а 
persistent rhizome to undershrubs and shrubs. Many of the 
species have very wide ranges. 

This family shows a remarkable diversity in the flower, espe 
cially in the number and arrangement of parts. Bracteoles are 
often developed elose beneath the calyx, so that it is impossible 
to make a sharp distinction as to where the calyx begins; in 
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many cases this is also true between sepals and petals. A 
cruciform arrangement, where 2 pairs of sepals are followed 
by 2 pairs of petals and 2 pairs of stamens with the pistil form- 
ing a whorl of 4 carpels—pass through various stages to where 
a cruciform arrangement characterizes bracteoles and calyx, 
While petals and stamens are arranged spirally; or sepals, petals, 
end stamens are spivally arranged. In some cases the flowers 
are polygamous, as in Mammea. The andrecium shows a great 
diversity; the stamens may be few, or with various degrees of 
union in filaments, rarely a eup, more frequently a lobed synan- 
дейт, or arranged as in Hypericum, in 3, 4, or 3 bundles, The 
stamens are generally opposite the petals. Staminodes occur 
variously united or are converted into secretory organs. The 
carpels are equal in number with the petals, or twice to three 
times as many, or united into a single whorl. The styles are 
free or partly united, sometimes very short; the stigmas gen- 
erally broad. 

Morphology.—Trees, shrubs, seldom Палаз or herbs, with 
simple, entire-margined, opposite (rarely alternate or whorled) 
leaves, all with resinous juice or gland-dotted leaves with no 
stipules; inflorescence variously cymose; flowers actinomorphic, 
unisexual, polygamous or diavious, perfect, sepals 2 to 6, rarely 
bricate; petals the same number, hypogynous, contorted 
or imbricate, very rarely aubvalvate; stamens mostly numerous, 
hypogynous, free or various connate in the lower part or into 
bundles, opposite the petals; anthers 2-celled, cpening length- 
wise; rudimentary ovary sometimes in the male flower when 
diecious; staminodes often present; ovary sessile, superior, 
mostly 5 or З, occasionally more (up to 15) or less (2 or 1); 
ovules 1 to many, on the inner angle or erect from the base 
of the cells, rarely parietal; stigmas various, sometimes radiat- 
ing; styles free or partly united, often short; fruit of varied 
nature, often capsulelike, frequently a stone fruit or berzylike, 
sometimes large and globose; seeds often arillate, without endo- 
sperm; embryo with several different types of development of 
the hypocotyl in proportion to the cotyledons, frequently with 
weakly developed cotyledons, sometimes without such. 

Anatomy (Plate 3, figs. 1? and 18; Plate 4, figa, 19 to 24; 
Plate 5, figs. 25 to 30; Plate 6, figs. 31 to 30).—Pores diffuse, 
solitary, pairs to chains or chains to clusters, occasionally soli- 
tary, few to very numerous, mostly moderately few to numer. 
ous; exceedingly small to rather large, mostly small to moderate- 
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sized (Plate S, fig. 17; Plate 4, figs. 19 to 24), round or oval, 
mostly oval, growth rings observed in several species; vessel 
members very short to long, mostly short or long; end wall 
slightly oblique to transverse, porous [occasionally scalariform 
er clustered in tribes Clusiex, Endodesmicz, and Hypericer 
(Plate 6, figs. 35 and 36)]; intervascular pitting dominantly 
alternate [scalariform and coalescent in the tribe Clusie= 
(Plate 3, fig. 18), frequently coalescent in the tribe lHypericez], 
pits generally largo; tyloses quite frequent; vessel-ray pitting 
ple, or of sliglitly balf-bordered pit pairs; rays uni- to muh 
'criate, typically uniscriate or uniseriate and multiscriate, hete- 
rogeneous, dominantly type I, but occasionally type П A in the 
tribe Clusiem, type П A and B with certain genera showing 
type III in the sobfamily Calophylloidcze, the other members 
of the family аго typically type II B with type HI dominant 
or occasional in certain genera (homogencous type I in the 
genera Allanblackia, Pentaderma, and Moronobea), frequently 
all upright cells or upright cell conspicuous on the margins, 
wniseriates very fine, extremely low, very numerous; multise- 
rintes fine to broad, extremely low or very low, occasionally 
rather low, moderately numerous to few (Plates 5 and 6, fgs. 
25 to 32); parenchyma paratracheal, or aliform to confluent, 
metatracheal, occasionally diffuse or absent (Hypericae) 
(Plate 4, figs. 19 to 24), parenchyma occasionally septate: fiber 
tracheids nonseptate (Plate 5, figs. 25 to 30; Plate 6, fig. 31), 
ог septate (in most Hypericee and Clusiew) (Plate 
Plate 6, figs. 32 and 33), very short, wall very thin to very 
thick, mostly either thin or thick. pitting bordered or occasion- 
ally simple, generally numerous; tracheids surrounding the ves- 
sels in Ilyperices and certain Moronobidex which form a tran- 
sition to the vessels; canals in the rays of certain Clusioidez 
and Moronobiden (Plate 5, fig. 27), secretory canals in the 
cortex frequent. Spiral thickenings were particularly noted in 
the South American species of Hypericum {section Brathys) 
(Plate 6, fig. 34). Nuclei were observed in fiher trachcids of 
Hypericum (Plate d. бз. 32, 33, 35, and 26), occasionally 
found in division (Plate 6, fig. 33). 

The family is of considerable economic importance. The 
wood of many species is hard and durable, and many yield 
valuable resins or gum resins, especially in Calophyllum, Clusia, 
and Garcinia: for example, gamboge from Garcinia Morello. 
Others yield edible fruits, such as the mangosteen, and mammee 
apple (Mammea americana). A fatty oil is obtained from the 
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seeds of Calophyllum inophyllum, Garcinia indica, and others; 
the thick sap of Решайсата butyraceum, the West African 
"tallow-tree" is used as butter. 

The present study is based on the anatomy of 29 genera 
and 238 species, representing ali the tribes as conceived by A. 
Engler and R. Keller in Engler and Prantl. 

As the name Gultiferm suggests, the presence of intercellular, 
secretory receptacles (canals, or canals and cavities) is charac- 
teristic of the order. Secretory canals are present in the pith 
and in the primary cortex of the axis in almost all the members 
of the order; at the same time, they sometimes also oeeur in 
the primary and secondary bast, or in the secondary bast only. 
In the leaf the seeretory canals either follow the vascular bun- 
dtes in the veins or run independently of the vascular bundles 
in the mesophyll; in the later case they are sometimes (Calo- 
phyllum) accompanied by peculiar bundles of tracheids and 
by sclerenchyma. In some genera the secretory canals of the 
leaf tissue аге in part replaced by secretory cavities (Calophyl- 
loidez and Hypericoidex). 

The above observations agree, in the main, with those of 
"Müller, (81) Solereder, (103,106) Turner, 117) Ursprung, (18) Möl} 
and Janssonius, (79) Kanehira,(65-67) Jones, (69) Record, (1) and 
Pearson and Brown.(86) 


Franz quunacer 


The Quiinace as listed by A. Engler, in Engler and Prantl. (32) 
consists of 2 genera, Quiina with 16 species and Towroulia with 
3 species. Both are found in tropical America, northern Dra: 
Guiana, and eastern Peru. Only 3 species of Quiina were а 
able for the present study. 

Morphology—Trees, shrubs, or climbers; leaves opposite or 
whorled, simple or pinnately lobed, lateral nerves numerous, ter. 
tiary nerves numerous, feather-veined; stipules paired, inter. 
wetiolar, rigid or follaceous; flowers perfect or polygamous, 
paniculate or racemose; sepals 4 or 5, imbricate in pairs, amall, 
unequal; petals 4 to 8, imbricate; stamens 15 to 30, free or nearly 
; anthers 2-celled, opening lengthwise; ovary 2- or 2-celled or 
to ILeelled; styles 2 or 3, frec, linear, with 2 or 3 or 7 to 11 
disclike stigmata; ovules paired, ascending; fruit a 1 to S-seeded 
berry; seed tomentose; embryo straight; endosperm 0; coty- 
ledons thickened and with a very small hypocotsl 

Minute anatomy (Plate 7, fig. 37) —Pores diffuse, solitary, 
paired, or occasionally in a chain (3 or 4), numerous, small; 
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vessel members short to very long, mostly long, oval; end wall 
slightly oblique, porous; intervascular pitting alternate to coales- 
cent in contact with the ray parenchyma; vessel-ray pitting of 
half-bordered pit pairs; tyloses absent; rays heterogeneous type 
I. wniseriate, biseriate, and occasionally triseriate, very fine, 
extremely low to very low, very numerous; the bi- and triseriate 
rays with long unisoriate extensions (Plate 7, fig. 37); paren- 
chyma diffuse: fiber tracheids nonseptate, very thick-walled, with 
numerous well-bordored pit pairs (Plate 7, fig. 37); septate 
parenchyma containing druse crystals, very rare, in Quiina Cru- 
geriana Gris. (4916 К) 

‘The Quiinacez, here regarded as a separate family, are essen- 
tially distinguished from the Guttifer: by the absence of schizo- 
genous resin canals, by the occurence of lysigenous mucilage 
canals, and possessing type 1 rays. In regard to thelr remaining 
anatomical features the Quiinacer fall within the circle of af- 
finity of the Guttiferw. as a branch of the Theacex, 


FAMILY BLCRYPHTACE, 


This family, ак treated by E. Gilg, in Engler and Prantl. ) 
is composed of the monotypic genus Bueryphia with its 4 species. 
The geographical range of the genus is Australia, Tasmania, and 
Chile. Three of the species form the basis of the present treat- 
ment 

Morphology. Evergreen trees, leaves opposite, simple or pin- 
Late; stipules small, coalescent; flowers perfect, axillary, soli- 
tary, actinomorphie, large, white; sepals 4, rigid, imbricate, co- 
hering at the apex and somewhat ealyptrately deciduous; petals 
4, large, imbricate; stamens numerous in many series on a thin 
disc; flamenta filiform; anthers smal), orbicular; ovary 5- to 18- 
celled, suleate, narrowed into 5 to 18 free, slender styles; ovules 
several, hanging in two series from the inner angle of the cells; 
fruit а leathery or woody capsule, 5- to 18-valved, valves boat- 
shaped, beaked by the persistent styles and separating from the 
axis; seeds pendulous, oblong, compressed, imbricate, winged; 
endosperm fleshy ; cotyledons leafy; hypocotyl short. 

Minute anatomy (Plate 7, figo. 38, 39, and 40).— Pores diffuse, 
solitary to chains and clusters, very numerous (100 to 200 
рег square mm) occupying a large portion of the transverse 
scetion (Plate T, fig. 38), very small to small (50 а &): growth 
rings observed in all species; vessel members long to very long 
(750 u +), ovat-angular; end wall highly oblique, scalariform 
(Plate 7, figs. $9 and 40), occasionally roticulate or porous, 
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usually with 20 : bars, bordered only at the ends, slightly apir: 
thickening noted in two species, none in К. cordifolia Cav 
intervascular pitting transitional, scalariform to opposite (Plate 
7, figs. 39 and 40); vessel-ray pitting simple to half-bordered 
pit pairs; tyloses absent: rays uniseriate, biseriate, and oceasion- 
ally triseriate, heterogenous types II B and IH (approaching 
Homo Ш in E. Rittardieri Spach.. the Tasmanian species), very 
numerous, very fine to fine, extromely low to very low, all ray 
cells containing a durk-brown-stained substanee; parenchyma 
mainly diffuse, becoming metatracheal or terminal near the 
growth rings (Plate 7, fig. 28) ; fiber tracheids nonseptate, thick 
walls with bordered pit pairs in single rows on the sides of the 
eloments (Plate 7, figs. 39 and 40). 

The genus is a very homogeneous one, with a rather primitive 
array of characters, except in ray type. The above description 
is in agreement with that of Record (91) 


FAMILY onder 


This family, as sven by E. Gilg in Engler and Prantl, (32) is 
composed of 20 genera containing about 370 species distributed 
in the Tropics of the world, especially in Brazil. The family is 
divided into 2 large tribes, the Exalbuminos and the Album- 
inosz, on the basis of absence or presence of endosperm in the 
seed. The present study is based on 8 genera and 26 species, 
of which 5 genera end 21 species are found in the tribe Exal- 
buminose. 

Morphology.—Trees or shrubs with watery juice, rarely herbs; 
leares alternate, simple, very rarely pinnate, often with numerous 
pinnate nerves; stipules present, sometimes laciniate; flowers 
perfect, actinomorphic or occasionally more oc less zygomorphie, 
mostly racemose or panieulate; sepals mosily à, rarely 10, free, 
imbrieate or rarely contorted; petals free, 5 to 10, subsessile, 
contorted or imbricate; stamens few to many, free, staminodes 
sometimes present, subulate or petaloid, sometimes connate into 
а tube; filaments persistent: anthers linear, basifixed, opening 
lengthwise or by a terminal pore; ovary entire to decply lobed, 
1- to 10-celled; ovules 1 to co. axial or parietal or altached to 
the intrusive placenta; style simple or split at the apex; fruiting 
carpels often becoming quite separate on the enlarged torus, 
and drupaceons, or elongate, capsular, and septicidal; seeds 1 
to many, with or withont endosperm; embryo usually straight. 

Minute anatomy (Plate 7, figs. 41 and 42; Plate 8, figs. 43 to 
45). —Pores diffuse, mostly solitary or in pairs, occasionally in 
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radial chains or clusters, few lo very numerous, mostly moderate- 
ly numerous to numerous, very small to moderate-sized, round to 
oval (Plate 7, figs. 41 and 42); growth rings in a few species; 
vessel members very short to long, mostly short; end wal! oblique- 
porous; intervascular pitting alternate, pits dominantly very 
small and numerous; tyloses rare; vessel-ray pitting simple or 
cf slightly half-bordered pit pairs; rays uniseriate to multiseriate 
(4 to б cells wide) heterogenous, typically type I in the sub- 
family Albuminosz, dominantly type I in the Exalbuminosee 
but closcly approaching type IT A, homogeneous type II in Lo- 
phira, uniseriate, very fine to occasionally fine, numerous ta very 
numerous, extremely low to very low; muttiseriate, mostly mod- 
erately broad, occasionally broad, few to numerous low to mod- 
erately high (Plate 8, figs. 44 and 45): parenchyma paratra 
cheal, metatracheal, and diffuse, metatrachcal most common in 
the genus Lophira (5 or 6 cells wide) (Plate 7, fig. 42; Plate 8, 
fig. 43); eryatals occasional in most genera, either in the ray 
parenchyma or longitudinal parenchyma, parenchyma containing 
these erystals froquently septate: fiber tracheids nonseptate or 
septate, thin lo vers thick, mostly thick to very thick, mostly 
long, pit pairs simple or slightly bordered, generally numerous. 

A common anatomical character is the presence of leaf-trace 
bundles in the cortex (Rendle). Douliot (Solereder) also gives 
cortical bundles as a common character of the Dipterocarpsece. 
The two subfamilies, Exalbuminose and Albumimoso, as the 
names imply, are separated on the basis of the presence or ab- 
sence of endosperm. Anatomically they can be separated by 
the presence of vestured pits in the Exalbuminosm, lacking in 
the Albuminosm (Ralle). len in the members of the Albumi- 
now the upright ray cells are much more elongato, making the 
тау moro heterogenous than in the Exulbuminosee. Also, sep- 

te fiber tracheids are present in certain of the Albuminose, 
and completely absent in the Exalbuminosz. 

‘The genus Lophiva is included in the Dipteracarpacex by Ben- 
tham and Hooker, but placed ín the Ochnaceæ by Gilg. Accord. 
ing to Van Tieghem(112) it differs in lacking resin canals and 
in the stratification of the bast, which is peculiar to the Diptero- 
carpacer, Rendle states: "In Lopkira, à monotypic genus of 
tropical Africa, the two outer sepals became much elongated in 
the fruit forming a wing which ensures distribution (compare 
Dipterocarpacese).” Anatomically Lophira possesses metatra- 
cheal parenchyma and vestured pits, also characteristic of the 
Dipterncarpacex. It scerns quite possible that tho Exalbuminose 
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of the Ochnacese connect with the Dipterocarpaces through the 
genus Lophira, 
Рами DIPTEXOCARYACIH 


‘The Dipteroearpacer, as presented by E. Gilg in Engler and 
Prantl, (32) consist of 19 genera in 2 subfamilies containing over 
250 species of trees, rarely shrubs, inhabiting the tropical forest 
of India, the Malay Peninsula, the East Indian Islands, and trop- 
ical Africa. Its members produce many valuable timbers, and 
many yield important cils, resins, and copal. The present study 
is based on woods representing S genera and 60 species. 

Morphology. "Trees, rarely shrubs, with resinous wood; leaves 
alternate, simple; indumentum of stellate hairs or of peltate 
scales; stipules small or large, deciduous; flowers perfect, actino- 
morphie, fragrant, in axillary panicles; bracts usually absent; 
calyx tube short or long, free or adnate to the ovary; lobes 5, 
imbricate or valvate, usually enlarged and winglike in fruit; 
petals 5, much twisted, free or slightly connate, often hairy; 
stamens 5, 10, 15, or more, in I or more cycles, hypogynous or 
subpcrigynous; anthers 2-celled, opening lengthwise; ovary 2 
celled; style entire or 3-lobed; ovules 2 in cach cell, pendulous 
or lateral, anatropous; fruit indehiscent, mostly 1-sceded; seeds 
without endosperm; cotyledons often twisted, inclosing the hypo- 
«шу! 

Minute anatomy (Plate 8, figs, 46 and 47).—Pores diffuse, 
mostly solitary or in pairs, occasionally in short chains or elus- 
ters, mostiy few or moderately few, occasionally moderately 
numerous to numerous, medium-sized to rather large, occasional- 
ly small, oval (Plate В, fig. 46) ; vessel members short, occasional- 
ly very short or long; end wall porous; tyloses frequent: inter- 
vascular pitting alternate, with a few coalescent pits in some 
species, vestured pitting frequent: vessel-ray pitting simple, 
rarely bordered; rays uni- to mulliseriate (3 to 6 cells wide), 
heterogeneous type II B; uniseriate rays very numerous, ex- 
tremely fine to very fine, extremely low to very law; multiseriate 
rays moderately numerous, fine to moderately bron 
septate ray cells containing crystals: parenchyma diffuse, ali- 
form to confluent and in other cases definitely metatracheal, 
ceeasionally septate parenchyma with crystals, resin canals oc- 
curring in bands or groups of parenchyma (Plate 8, fie, 46); 
fiber tracheids nonseptate, mostly with slightly bordered pit 
pairs, or simple, short to long, thick to very thick or occasionally 
thin-walled, usually in bands alternating with parenchyma, 
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Baileyt3) records the presence of vestured pits in this family, 
and these were observed by the author in several of the genera. 
Douliot (Eolereder) mentions as a common character uf the 
Dipterocarpacens the presence of cortical bundles. Guerin (Sole. 
Teder) states that the resin canals in this order are schizogenous 
in origin, and arise between four cells of the cambium. The 
presence of these resin canals in the secondary xylem and else. 
where has been used by severat authors (Rendle, Engler and 
Prantl, and others) as indicating relationship with the Guttiferz, 

The above work is in agreement with that uf Müller, (8) 
Soleredler, (100, 101) Hitzemann,(40) Mall and Janssonius, (19) 
Foxworthy, (20, 73) Tteyos(9)) Pearson and Brown, UM and 
Bailey. (3) 


FAMILY TLACOURTIACUA: 


According to E. Gilg, in Engler and Prantl, (ua) this family 
includes 84 genera and about 800 species of woody plants, often 
forming large trees with а wide distribution in the Tropics, It 
includes the Samydacew and a part of the Risgce of earlier 
classifications and is divided into 11 tribes. The present study 
is based on the secondary anatomy of 32 geners and 00 species, 
representing 6 tribes. 

Morphology.—Trees or shrubs; leaves simple, alternate, gen- 
erally thick, leathery and evergreen; stiputes often soon falling 
uff; flowers perfect, monecious or dicecious, rarely polygamous, 
generally small and arranged in lateral or terminal cymes, but 
in Oncobe often very large and generally axillary, regular, struc- 
ture varied, generally сусе but sometimes spirocyelie; sepals 
2 to 15, sometimes not distinguished from the petals, imbricate 
or open in bud, sometimes united below to form a short tube, 
which is united with the ovary, the ovary becoming half inferior 
(inferior in Bembicin) : petals sometimes not arranged regularly 
in relation to the sepals, large, small or absent, with or without 
ап opposite scale inside the base, imbricate: stamens numerous, 
rarely few, in one or two whorls or apparently irregularly ar- 
ranged, hynogynous, free; anthers 2-celled, often short, opening 
lengthwise by slits, ovary 1-celled of 2 to 10 united carpels with 
1 or more parietal placenta: or rarely the placent meeting in 
the middle: ovules 2 or more on each placenta; styles or stigmas 
as many аз the placentas; fruit indehiscent, mostly a berry of 
drupe, very rarely a capsule, sometimes large; seeds with fleshy 
endosperm and medium-sized embryo; cotyledons often broad. 

Minule anatomy.—Pores diffuse, mostly solitary or in pairs 
occasionally in short chains or clusters, moderately few to very 
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numerous, mostly numerous, very small to moderate-sized, mostly 
small, oval; vessel members short or long, occasionally very short 
or very long; end wall typically porous, although scalariform 
perforation plates occur In several genera of the tribes Oncober 
and Pangie:e, but even here simple perforations are the rule and 
may occur side by side with the scalariform type; tyloses occa- 
sionally, intervascular pitting typically alternate, but here again 
in the tribes Oncobew and Pangiow transitional pitting is the 
rule; vessel-ray pitting generally of slightly half-bordered pit 
pairs; rays uní- to multiseriate (3 to 5, occasionally to 10 cells 
in width) heterogeneous, type I in the tribe Oncobem, type I 
with a greater tendency to type II in the tribes Pangiew and 
Homaliew, both types I and IT A in the tribes Scolopic and 
Caseariez, and types II A and E in the tribe Flacourtiez; unise- 
riate rays, numerous, fine, very low to low, occasionally extreme- 
ly low; multiseriate rays few {о moderately numerous, very low 
or rather low, typically with vertically elongate uniseriate ex- 
tensions, oceasional crystals in the ray cells; parenchyma typical- 
iy absent, when present very scanty and paratracheal; fiber 
tracheids generally septate, very thin or thin-walled with slightly 
bordered or simple pit pairs, short to long: in fiber tracheids with 
а thick wal! a definite concentric pattern in the wall is seen iu 
cross scciion. These clements comprise in most cases the 
ground mass of the wood. 

This family is capable of being grouped into tribes that are 
obviously related but possess tendencies leading in several direc- 
tions from the more primitive tribes. This is quile apparent 
{rom the study of the vessel members and the ray types. The 
tribes agree very closely with the phylogenetic relationships pro- 
posed by Engler and Prantt.(32 The most constant charac- 
ters in the secondary xylem ure the generally septate fiber 
tracheids, which in tho thick-walled types studied are concentric, 
and the absence or scanty development of the parenchyma. 

The findings in this group, early considered in the Bixinem, 
agree in most essential details with those reported by Sole- 
reder, (103,104) Turner,(17) МӘШ and Janssonius, (79) Kane- 
kira.(#5) Record,{91) and Tupper. (116) 


FAMILY COCHIOSPERMACEA 
R. Pitger, in Engler and Prantl, G2) considers this family as 
composed of 3 genera containing 23 species, Cochlospermum 
with 15 species in the Tropics of the Old and New Worlds; 
pon 


222, The Philippine Jonrnal of Science ' 


Amoreuxia with 6 species in Central America, and Sphærosepa- 
‘um with 2 species in Madagascar. The present work is based 
on the single species Cochlospermum vitifolium (Willd. Spreng, 
of Moxico and northern South America. 

Morphology.—Trees, shrubs, or rhizomatous subshrubs with 
colored juice; leaves alternate, patmately lobed, stipulate; fow- 
ors perfect, paniculate or racemose: sepals б, imbricate, decidu- 
ous, petals D, imbricate or subcontorted; stamens numerous: 
filaments free, but many vary in height; anthers 2-celled, linear, 
opening by terminal, often confluent, porelike slits; ovary I- 
celled with parietal Placenta or perfectly g celled; ovules nu- 
merous; style simple with small denticulate stigma; fruit a 
3. to 5-valved capsule; seeds glabrous or hairy, straight or 
reniform; endosperm copious; embryo conforming to the shape 
of the seed, large; cotyledons broad. 

Minute anatomy (Plate 8, fig. $8).—Vores diffuse, solitary, 
in pairs, occasionally in chains of 3 or 4, moderately numerous 
(15:5), medium-sized; growth rings mot seen; vessel members 
iong, slightly oblique with porous end wall; no spiral thickenin 
intervascular pitting alternate, pits numerous and crowded 
(Plate 8, fig, 48); vessel-ray pitting simple ta half-bordered; 
tyloses absent; rays uniseriate to multiseriate (1- to d-seriate), 
Heterogeneous type I B, upright cells rather square, fine to 
moderately broad, very low to low, very numerous, some of the 
Jarger rays containing ducts; parenchyma paratiacheal, 1 or 2 
cells wide, usually connecting with the metatracheal bands 
which are 5 to 8 cells wide and very conspicuous; fiber tracheids 
very short, very thin-walled, with quite numerous, small, bor- 
dered pit pairs. The fiber tracheids and metatracheal paren- 
chyma comprise the ground mass of the wood (Plate 8, fig. 48). 


FAMILY хасва: 


This small monotypic family is composed of the genus Bira 
with 2 species, B. Orellana L. and H. arborea Muber, according 
to R. Pilger, in Engler and Prantl.) The outstanding 
species, B. Orellana L., is a tree native of tropical America but 
cultivated throughout the world for the red annatto or orleans 
dye, which is made from ils fleshy seed coat. Bize arborea 
Huber is а tree of the Amazon region. The present work in- 
cludes both species. 

Morphology —Shrubs or small trees with colored juice; 
leaves alternate, simple palminerved, stipulate; flowers perfect, 
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medium-sized, showy, paniculate; sepals 5, jmbricate, deciduous 
petals 5. large, imbricate. without a scale at the base; stamens 
numerous, hypogynous; filaments free, anthers horseshoe- 
shaped, opening by short slits at the top; ovary superior, 1- 
celled, with 2 parietal placentae; ovules numerous; style slender, 
recurved in bud; stigma 2-lobed; fruit a densely echinate-setose 
er smooth capsule, 2valved, valves thick with the placente 
the middle; seeds obovoid; testa rather fleshy, red; endosperm 
copious; embryo lurge; cotyledons broad, incurved at the apex. 
Characteristic of the Bixacew is the anther form and the fo 
mation of the seed coat. 

Minute anatomy (Plate 9, figs. 49 and 50).—Pores diffuse, 
chains to clusters, oval, numerous to very numerous (80 +) 
{Plate 9, fig. 49); vessel members small to medium-sized (100 
=), short; end wall slightly oblique to transverse, porous; in- 
tervascular pitting alternate, pits very small and crowded; 
vessel ray contact with half-bordered pit pairs; rays uni- and 
iseriate, occasionally Uriseriate, heterogeneous type II ery 
fine, extremely low to very low, vory numerous, appearing 
storied in tangential section (Plate 9, fg. 50); parenchyma 
mostly diffuse, composed of wood parenchyma strands of 4 
cells, occasionally paratracheal, thin-walled; fiber tracheids non- 
septate, very thin, bordered pit-pairs quite small, not numerou: 
The fiber tracheids form the ground work of the wood. 


pd 

The Cistacez as defined by E. Janchen in Engler and 
Prantl,(s2) consist of 8 genera and 170 species of herbs ov 
shrubs, with the Mediterranean region as the large center of 
distribution but with certain genera along the Atlantic coast 
of North America (o the West Indies. Tho present study is 
based on the minute anatomy of 4 genera and 7 species, 

Morphology.—Herbs or shrubs, often with stellate indumen- 
tum; leaves opposite, rarely alternate, simple; stipules present 
er adnate to the petiole; flowers perfect, actinomorphie, solitary 
to cympse, showly; sepals 3 to 5, contorted; petals 5 to 0, con- 
torted, eurly deciduous: stamens numerous. hypogynous; fila- 
ments free; anthers 2-celled, introrse, opening lengthwise; ovary 
superior, 1-celled with parietal placent or incompletely septate 
towards the base; ovules 2 or more to each placenta; style 
simple with 3 to 5 free or united stigmas; fruit a capsule 
opening by valves from the top downward; seeds with endo- 
sperm and having a bent, coiled, or folded embryo. 
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Minute anatomy (Plate 9, fig. 51).—Pores diffuse, solitary, 
very numerous, very small, round to slightly oval; vessel mem- 
bers very short; end wall slightly oblique, porous, occasionally 
1 to 3 simple perforations at one end; tyloses rare; intervas- 
cular pitting alternate, few or quite numerous, very small; 
vessclray pitting of slightly haH-bordered pit pairs; growth 
rings jn a few cases; rays in Cistus and Lechea (in part) 1-10 
3-seriale, heterogeneous types 11 B and Ш, usually upright 
cells, extremely fine to very fine, extremely low, very numerous 
(Plate 9, fig. 51) ; rays in Helianthemum, Hudsonia, and Lechea 
(in part) uniseriate, heterogencous type IIT; 1 to 3 ceils tall, 
vertieally elongato, very irregular in shape, and inconspicuous, 
parenchyma absent; fiber tracheids thin-walled, very short, non- 
septate, with slightly bordered pit pairs (Plate 9, fig. 51). 

Solereder(104) in quoting Piccioli's investigations, states: ЕЧ 
the wood, medullary rays are not present in Lechea, whilst in 
the remaining genera they are narrow and mostly uniseriate 
Asa rule the bulk of the wood is compused of prosenchyma with 
bordered pits; in the species of Helianthemum belonging to the 
section Briocarynm however, the tracheids are replaced by 
mechanical elements. Wood-parenchyma only occurs in rela- 
tively small amounts.” 

As has heen noted above, the writer observed ray cells in 
all genera and species, although Helianthemum, Hudsonia, and 
Lechea (in part) showed only uniseriale rays, 1 to 3 cells tall, 
vertically elongate, and irregular in shape. Except that these 
cells are arranged in a radial manner, (hey might easily have 
been mistaken for longitudinal parenchyma. However, there 
сап be no doubt that these radial seriations of cells are rays. 

Turner (11?) considers this group as nearly related to the 
Hypericacer, and that both groups show a relationship to the 
Flacburtiacue and Bixacem (“Rixaceen"), 


FAMILY CANELLACEAS 


E. Gilg’s account of this family in Engler and Prantl(s2) 
shows it to include 4 genera and 8 species, each genus limited 
in distribution. Canella (2 species) is found in the West In- 
dics, southern Florida, and Columbia; Cinnamose (2 species) 
in Madagascar; Warburgia (3 species) in East Africa; and 
Pleodendron (1 species) in Porto Rico. The present work 
is based on several collections of a single species in each of 
the first 3 genera mentioned. 
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Morphology. Trees, seldom shrubs, leaves alternate, simple, 
glabrous, aromatic, gland-dotted; stipules absent; flowers per- 
feet, aetinomorphic, cymose; bracts 3, imbrieate, persistent; 
sepals 4 or 5, free, thick, imbricate; petals thin, imbricate or 
absent stamens hypogynous, up to 20; filaments connate into 
a tube with the anthers adnate to its outer side, opening length- 
wise by valves; ovary superior, 1-colled; placenta 2 to 6, pa- 
rietal; ovules 2 to on ; style thick; stigmas 2 to 6; ovules sub- 
anatropous; fruit a berry; seeds 2 or more, shining; endosperm 
ойу and fleshy; embryo straight. 

Minute anatomy (Plate 9, fige. 52 to 54).— Porcs diffuse, soli- 
tary or in pairs (Plate 9, fig. 52), rarely clusters; moderately 
numerous to very numerous (Capsicodendron), small, occasion- 
ally very small (Capsicodendron); growth rings not observed, 
vessel members long to occasionally extremely long, mostly very 
long; end wall highly oblique, sealariform perforate, crossbars 
12 to 60, completely bordered or bordered at the end to middle; 
intervascular pitting transitional to opposite, pits few; vessel 
ray pitting of half-bordered pit pairs; tyloses absent; rays uni- 
seriate, occasionally by- or triseriate, hamogencous types [ and 
UI (Plate 9, figs. 53 and 54), very fine, extremely low to very 
low, very numerous (10 to 15 =), unilateral compound pitting 
present; druse crystals in the rays (Plate 9, fig. 54) (except 
Capsicodendron) ; parenchyma paratracheal (2 to 4 cells wide 
en one side of the vessel) (Plate 9, fig, $2), occasionally also 
diffuse; fiber tracheids nonseptate, thin or thick; pit pairs well 
bordered and large. The fiber tracheids form the ground mass 
ot the wood in all but Capsicodendron, in which the parenchyma 
is conspicuous, 


DISCUSSION 
va 

If we are to usc comparative morphology in the interpre- 
tation of trends in the angiosperms, as has been done by the 
authors of the numerous systems, we must first understand the 
dicta upon which these classifications have been founded. In 
the present treatment wo accept, as a working hypothesis, that 
the floral morphology of a majority of the dicotyledons may be 
traced back to a primitive ancestor, possibly “Ranalian.” With 
this hypothesis as a basis, following the works of Bessey, (1-2) 
Wernham, (123) Haller. (45) Arber and Parkin, (1) Sprague, (108) 
and Hutchinson, (59) we assume that: The bisexual preceded the 
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unisexual flower; spirally imbricate floral parts are more pri- 
moitivo than the whorled or valvate; the polymerous flower pre- 
cedes and the oligomerous follows; polypetaly is more primitive. 
than gamopetaly : actinomorphy of the flower precedes zygomor- 
phy; hvporyny gives rise to perigyny and cpigyny; apocarpy 
is more primitive than the connate resultant; polyearpy precedes 
oligocarpy; free styles precede connate styles; the endaspermic 
seed with small embryo is primitive and the nonendospermie 
derived; many stamens are more primitive than few stamens; 
separate stamens precede connate stamens; the presence of 
stipules is mare primitive than the absence of stipules; and trees 
preceded shrubs and herbs, We believe with Spragac(108) that 
а natural classification should be based on the synthetic method} 
that is, the adding of group to group according to the agree- 
ment between the sum tola! of their characters, and that the 
greater the number of common characters the closer the affinity, 
though tendencies should not be disregarded. 

In the interpretation of the minute anatomy for purposes 
of classification of the angiosperms certain well-recognized prin- 
ciples have been established hy several workers—Solereiler,(104) 
(60) Bailey and Tupper, (s) Frost. (28-43) and Kribs.(70) 
A summary of these principles follows: 

(a) Vessels.—Frost, following and enlarging the work of 
Brown (13) and Thompson, (112) argues that the vessel member 
is phylogenctically related to and derived from the tracheid, 
and finds by correlation that long members having scalariform 
perforations with numerous bars, completely bordered on a 
highly inclined end wall, and with scalariform lateral pitting, 
are primitive, Similarly the most highly cvolved vessel mem- 
bers are short with transverse porous perforations and with 
alternate side-wall pitting. All other types of vessel members 
are considered 10 be transitions in various degrees of speciali- 
ration. A bordered pit in contact with a simple pit of paren- 
«пута is considered more primitive than a simple pit pair. The 
ribulion of vessels is a variable character. Spiral thicken- 
ing would scom to have little value in the broader complexes. 
‘This is also true of tylosen. 

(% Xylem parenckymanThe scanty or abundant occurrence 
of wood parenchyma is of considerable significance, "The pres- 
ence of septate-parenchyma containing crystals in the wood 
is generally only of specie value. The diffuse arrangement 
is considered more primitive than aggregates of parenchyma. 
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(с) Rays—Bailey,(2) Myer, (l DeSmidt,() and Wein- 
stein) find the number of rays in similar annular rings 
of different individuals of the same species, and even within 
the seme tree, is subject to great variation, This is particular- 
ly true of the multiseriate vays, which are found to be more 
numerous in the root and lower part of the stem than in the 
upper part of the stem: and to be more numerous in branches, 
especially on the lower side, than zu the trunk. The number of 
uniseriate rays remains more nearly constant. Thus the num- 
ber or volume of the rays, especially the multiseriate ray: 
cannot generally be considered of great diagnostic value. 

Kribs(70) from observations of a large number of dicotyle- 
donous woods finds certain salient lines of structural speciali- 
zation in the wood rays. Rased on a high correlation between 
vessel type and ray (уре, he segregates the rays into six classes 
or types. The homogeneous rays are considered more highly 
specialized than the heterogeneous rays. The primitive hetero- 
genous condition is with the "uniseriae rays usually high, 
rnmerous and composed of very large, vertically elongated cells 
whieh are unlike the cells of the maltiseriate part of the multi- 
seriate” and with “multiseriate rays usually with parallel sides 
and with very large, vertically clongated, uniseriate wings (long 
wings) which are composed of cells identical with those of 
the uniseriate rays; the cells of the multiseriate portion of the 
rays are oval, radially elongated or vertically elongated," By 
а shortening of the extensions and the uniseriates, and hy the 
elimination of the multiseriates, the other types of helerogen- 
cous rays are derived. From these types the homogenous types 
are derived. Kribs, in his discussion, states that “the uni- 
serie rays occur as an offshoot in practically every type of 
woody dicotyledonous stem, indicating that it is a specialized 
structure due to the elimination of multiseriate rays." Since 
the primitive vay type in living dicotyledonous woods contains 
both uniseriate and Multiseriate rays, when Ihe multiseriates 
are eliminated, a more specialized wood is the result, and not 
necessarily & more specialized ray. as the cell type in the ray 
may remain the same. A similar result ix obtained when the 
uniseriates are eliminated, leaving the multseriates. It was 
found, in using the classification proposed by Kribs, that the 
specialization cells composing the uniseriate rays were a much 
better indicator of the type than the cells of the multiseriate 
тау; that is, the uniserjate rays are much more constant in 
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type within a group or a single specimen than are the multi- 
seriate rays. 

(d) Tracheids, fiber tracheids, and fibers.—The phylogenetic 
series is considered to have been in the order just indicated; 
namely, tracheids, fiber tracheids, and fibers. The tracheid ie 
an imperforate, thin-walled cell with the pits to congenerie ele- 
ments bordered. The fiber tracheid is commonly thick-walled, 
with small lumen, pointed ends, and with small bordered pits 
having lenticulur to slittike apertures, The fiber is similar to 
the preceding but simple pits. Although the distinction 
between fibers und fiber tracheids is simple in itself, the main. 
tenance of this distinction, which is very important, becomes 
very difficult, when the borders of the pits aro усту small. A 
simple stit-shaped pit occasionally appears to have a slight 
border when seen in surface view. The transverse section of 
the pit can alone decide whether the pit is really bordered or 
not. The presente of septate fiber tracheids is quite charac- 
teristic of large groups and thus may be of value. Solereder(104) 
and Frost(13) find a high correlation between scalariform-pitted 
lateral walls of vessel members and fiber traeheids. 


ш. гамак 


Hypericacee.—The genus Hypericum, the largest in the 
Mypericacom, contains, according to R. Keller in Engler and 
Prantl, about 300 species of shrubs and herbs, widely distribut. 
ed, but with four main centers of distribution: (a) The Medi- 
terranean complex, including all of Europe, the islands of the 
Middle Atlantic, northern Africa, and Asia Minor; (ö) the 
African continent, and equatorial and South Africa; (c) eastern 
and southeastern Asia (Japan included), the Himalayan region, 
islands of the Indian Ocean, and Australia: (d) both American 
Continents. The species of any of these regions segregate very 
Clearly into well-marked seetions. 

This genus displays in its floral morphology an extremely 
le variation as to the number, distribution, and fusion of 
stamens, the number and fusion of styles and carpets, and the 
types of placentation. A part of this range of variation can 
be seen in text fig. 2. 

Other characters, which have proven significant in the taxo- 
тошту of this genus, are: (a) The type of inflorescence, which 
is basically cymose; (b) the placentation, which, though gen- 
erally axile, may become parietal; (c) a wide range of seed 
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charaeters [Keller, in Engler and Prantl,(32) Stefanoff (110. 
im]. 

The secretory organs, which aro charaeteristically present in. 
this group, are schizogenous in origin, as shown by Weill,(123) 
Kienast. (os) and others. They may be either secretory sacs or 
canals. The sacs are found in the leaves of all species in the 
genus, as well as in all other members of this family. The sec- 
retory canals in this genus are located principally in the pericyele 
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and phloém of the root and stem, but frequently are found in 
the leaves and flowers. In a few cases the canals are cortieal 
er medullary. On approaching а node they usually divide once 
to several times. Clos(25) proposed а key to the genus based 
on the type and distribution of these secretory organs. The 
content of the sacs and canals in the genus is an oil containing 
a pigment. Microchemical tests indicate that the pigment is an 
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anthoeyanidin, probably in part a rhamnose glucoside of pelar- 
gonidin (Siersch(200)], The plants possess a toxic principle 
that has made certain species obnoxious weeds in cattle and 
sheep country [Marsh and Clawson,(74) and others). 

The cytological behavior within the genus is not too well 
known. The numbers oc chromosomes reported by Chata- 
way,0%) ‘Tischler,(115) Hoar,(60) and Hoar and Haertitän 


were: 7-1 10-12-16-19-20, with comparatively few of the 
species examined. Nielsen (del does not believe that this repre- 


sents an arithmetical series as proposed by Winge. However, 
he makes no statement as to an interpretation of these chromo- 
tome numbers, Wanscher, (122) in a statistical study of chromo- 
somes from many families of plants, considers that the chromo- 
sume mumbors in higher plants originate from a number 
belonging to a 4-system; that is, with other numbers either way 
in an ascending or descending series. In the genus Hypericum 
he regards the number 8 as the probable basic number, with the 
other numbers ax probable derivatives. Natural hybridization 
is common in Hypericum [Kerner and Oliver (63)], 

At the present state of our knowledge, nothing of definite 
phylogenetic value can he drawn from such studies as have bren 
made on the secretory tissues or the cytogenetics of the genus. 

In the one hundred odd species (plus numerous varieties and 
hybrids) of Hypericum that have been examined, no segregation 
of anatomical groups was possible, Rather the genus displayed 
in its vascular anatomy а very constant komogeneity. The 
herbs are of the reduced shrub type, possessing a continuous 
stele but with a reduetion in the size of the central stele and 
a greater development of pith [Eames,(3) Sinnott and 
allen, (102) Sinnott, (101) Rews(16, chap. 4]. The shrubs in turn 
are doubtless reductions of tropical tree ancestors, as they pos- 
коза a generally more subtropical distribution than the herba- 
teous members. 

In its minute anatomy, the genus Hypericum shows vessel 
members (hat are very short. generally extremely small and 
very numerous, with the end wall slightly oblique with simple 
perforations predominant, but with scalariform or clustered 
perforations occurring in certain species. The side-wall pitting 

alternate, with a tendency fo coalescence in contact with ray 
cells. Tracheids occur around the vessel in some members and 
show transitional stages to vessels. The rays are typically uni- 
seriate (Plate 6, ig. 32), although bi- and trireriate rays are 
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occasionally found. They are heterogeneous type III and type 
Ш R, very numerous, extremely fine and extremely low to very 
low, with generally upright marginal cells. Parenchyma as 
such is absent. The fiber tracheids are septate or nonseptate 
end typically contain a nucleus (Plate 6, figs. 32, 33, 35. and 
36). They are very short, very thin to thick-walled, and with 
hordered pit pairs usually. In general, one тау say that in the 
members of the Asiatic sections the fiber tracheids are septute, 
with nuelei; the Mediterranean sections lack septations but have 
nuclei: the American sections are nonseptate and without nuclei, 
However, too many exceptions ocenr to make this statement as a 
general rule. Spiral thickenings are particularly well developed 
in the South American members of the section Brathys (Plate 6, 
бк. 34). 

In considering, the phylogenetic tree as proposed by Reutert5s) 
and others, from the sero-liagmostic technic, the writer and E, С. 
Abbe, under the guidance of Dr. К. S. Chester,(21) carried out 
a series of “precipitin reactions” in an attempt to test its ap- 
plication to plant relations. Within the ten species of Hypericum 
tested, the precipitation-reaction technic proved of mo value in 
the segregation of species. but showed only homogeneit; 

The genus Aveyrum is separated from Hypericum being 
fetramerous (the author has observed many reversions to the 
pentamerous condition). R. Keller considers the separation of 
{hin genus as purely an artificial one. Certainly in the minute 
unatomy the species differ not at all from the members of 
Hypericum. 

Brandza,0?) im considering the germination of the Hyperi- 
сасе and Guttiferm, finds thal the embryo in the Hypericaceae 
is like that in the tribe Clusiea of the Guttiferw, in having very 
small cotyledons, а large hypocotyl which elongates on germina- 
tion, and a radicle which becomes the primary root of the plant. 

The above consideration shows the genus Hypericum to be а 
very homogeneous one, the main variations occurring in the 
flower. 

Included in the Hypericacem are a number of tropical genera 
(Cratozylon, Eliaea, Vismia, Psorospermum, and Haronga). In 
эп attempt to find the possible origin of the genus Hypericum, 
these genera were next examined. The tribes Cratoxyloz and 
Vismes are separated with difficulty from the tribe ТТурег1сасев. 
They differ mainly in being tropical trees with a 3- to 5-locular 
ovary and in having an embryo with cotyledons longer than the 
hypocotyl. 
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In their minute anatomy they differ in having (а) larger 
vessel elements (probably due to greater age), which are slightly 
oblique porous, and have alternate side-wall pitting (Plate 6, 
fig. 51); (b) the presence of parenchyma (vasicentrie to con- 
fluent to metatracheal) ; and (c) nonseptate fibers with generally 
bordered nit pairs. 

Guttifer@.—Since the Hypericacee are usually placed in or 
near the Guttiferee (text fiz. 1), this group was next examined. 
In general, the morphological characters of the Gutlifere differ 
but little from those of the Iypericacew, which are usually in- 
cluded or near the Guttiferz. The Guttiferæ vary chiefiy in 
being trees or shrubs, having leaves with lines of secretory 
canals and very numerous lateral nerves, and with stigmas 
sessile or subsessile. In floral characters and in the disposition 
of secretory canals they stand very near each other. 

In their minute anatomy, except in the tribe Clusiew, the 
Guttiferse do not differ from tbe arboreseent members of the 
Hypericacem. In this tribe the vessel member is slightly oblique 
to transverse porous (occasionally scalariform) but with opposite 
pitting on the tangential walls and with scalariform pitting on 
the radial walls; also, most of the members have septate fiber 
tracheids (Plate 3, fig. 18), and the rays are of a primitive type. 
Parenchyma fs present in all members. 

Brandza’s(12) work on the embryo and its mode of germina- 
tion, in this group, reveals some very striking variations. The 
tribe Clusiez has an embryo with small cotyledons, an enlarged 
hypocotyl, and the radicle develops into the primary root. Ger- 
minatien is epigean (this was also true in Hypericum). In the 
Moronoboidez and Gareinicr the cotyledons are extremely small, 
the hypocotyl is enlarged, but the radiclo develops but little and 
the main root is an adventitious root arising just below the 
cotyledons. Germination is hypogean. In the Calophylieider 
the embrya possesses large swollen cotyledons, a small swollen 
hypocotyl, and a well-developed radicle. The germination is 
hypogean, 

These two families aro obviously closely related. Гог con- 
venience they might well be kept separate, vet, on the basis of 
the available evidence, they may be considered a part of the same 
family, as has been done by Engler, Wettstein, and others. 
Weill(223) relates the two groups through the subfamily Мого. 
noboidew of the Guttiferæ, Hochreutiner(54) combines the two 
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groups through Psorospermum and the subfamilies Calophyl- 
Dide and Clusioide of the Guttifere. On the basis of minute 
anatomy and embryo structure, the writer believes this view of 
Wochreutiner to be correct, with Hypericum and its near relatives 
departing from the Clusloidex, und the arborescent Hypericaceæ 
from the Calophylloidew. 

The Guttifere show various relationships, but the strongest, 
according to most authors, is with the Theacem. Engler and 
Prantl even suggest a possible genetical relationship. The Eu- 
eryphiacem, the Quiinaces, and thc Dipterocarpaces are usually 
included ax related families (text fig. 1). Hutchinson(59) ehar- 
acterizes his Guttiferales as the "advanced hypogynous type of 
the Theales with opposite leaves, often gland-dotted ar lined; 
stamens united into bundles; no endosperm; sepals always im- 
brieate.” 

Theacex.—The "Theacez are of а more generalized type than 
the preceding family, with a scanty development of endosperm, 
numerous stamens, free or shortly connate, and with spirally 
arranged simple leaves. 

In their minute anatomy they are characterized by having 
vessel members generally long, highly oblique end walls, 
and with scalariform perforations (Plate 2, figs, 9 and 10) the 
bars of which are without a border, or bordered at the ends 
only. Intervascular pitting is dominantly transitional-scalari. 
form to opposite. The fiber tracheids are nonseptate, with 
bordered pit pairs usually in a single line on the sides of the 
coments (Plate 2, figs. 8 to 10). Rays are of the general pri- 
mitive type. The tribes Ronnetiew, Asteropeiez, and Tetramo- 
risteæ depart from this in possessing vessel members with slight- 
ly oblique porous end walls and alternate side-wall pitting. The 
fiber traebeids in these sections are nonseptate, mostly long and 
thick-walled, but with bordered pits (Plate 2, figs. 8 and 12; 
Plate 3, fig. 13). 

These tribes are seen to occupy an unusual position within 
this family. The Eonneticz, according to Engler and Prantl, 
in various characters, occupy a special position under the Thea- 
сег, and show in their morphology a remarkable analogy to the 
Kicimeyeroidere of the Guttifera (a group which in the system 
of Bentham and Hooker is a part of the tribe Eonnetiez in the 
Theacex). They differ mainly in lacking the secretory organs 
of the Guttifere, Engler and Prantl suggest that perhaps this 
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group stands ns а connecting link between the Theaceze and the 
Саске, The anatomical evidence would seem to bear this 
m 

The (ribe Asteropeiez, with its monotypic genus Asteropeia. 
ваз been placed (a) as the transitional genus to the Chlanacex, 
(b) as an abnormal tribe of the Flacourtiaces near the genus 
Homativm, and (e) in the Linacez. In the opinion of Engler 
and Prantl the structure of the ovaries justifies its place in the 
‘Theacee, and the t it us intermediate between the 
Thencem and the Flacourtiacee. The writer is inclined to the 
belief that this tribe should remain as rather an unusual tribe 
at the Theacca. It differs strongly from (he flacourtiaceous 
woods in the presence of abundant paratrachcal parenchyma, 
rays with most of the cells horizontally elengate or homoge- 
neous, and in the possession of nonsoptate, thick-walled fiber 
tracheids. The Chkenaceæ and Linacet were not examined, so 
that no evidence is available at present as to the possible re- 
lationship of the Asteropeic® with these groups. 

The tribe Tetrameristen, with its monotypic genus Tetra. 
werista, has been placed by some authors, with or without 
reservation, in the Ochnacem, Hallier places it as a tribe of 
ihe Martgraviacex. This tribe differs from the Ochnaccs, in 
lacking stipules, is letramerous, with 4 stamens and with anthers 
united by а connective, The ovary is 4-parted with a basically 
attached ovule in cach earpel The fruit is 4-seeded, berrylike, 
with leathery exoearp and fleshy mesocarp. The stem lacks the 
cortical bundles of the Ochnacem, and no vestured pits were 
observed. In its minute anatomy this tribe resembles in all 
characters (he Caryocaracee, except in ray type and the presence 
of crystals in the genus Caryoear (comparo Plate 2, fig. 12, and 
Plate 2, fig. 16). In floral morphology this tribe is advanced 
over the Caryocaracem, but would seem to express the develop- 

that is, ovary 
4- or 8- to 20-celicd, ovules solitary in each cell, ascending, fruit 
rather drupaccous with a woody endocarp, breaking into L-seeded 
parts. 

On the basis of this evidence the writer suggests that this 
tribe be transferred to an affinity with the Caryocaracez. 

The Theaces (Ternstreemiacez) as conceived by Bentham and 
Hooker (text fig. 1) contained a larger number of groups that 
ave now generally regarded as representing distinct families. 
‘Thos the Quiinacez, Caryocaracese, Marcgraviaces, Actinic 
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сов, and Saurauiacez are all generally considered wit 
circle of afinition of the Theacere. 

Quiinacew.—Bentham and Hooker consider the Quiinacez as 
a tribe of the Guttiferz, but all the other writers separate them 
as a distinct family, with a position near the Guttifer@ (text 
fg. 1). They differ from the latter mainly [n possessing stipules, 
stamens definite in number, and leaves simple or pinnately lobed. 
In their anatomy they are essentially distinguished [rom the 
Guttifor@ by the absence of schizogenous resin canals, by the 
occurrence of Iysigenous mucilage canals, and by possessing 
heterogeneous type I rays. The writer considers this group as 
having a similar level of development to that of the Cuttiferz, 
but as taking their origin in the Theacoze. 

Caryocaracex.— The Caryocaráces differ from Ihe Thence 
mainly in having leaves digitately 3- to 5-foliolate instead of 
simple, and in having subperigynous stamens. In their minute 
anatomy they differ in having vessel members with slightly 
oblique, porous end walls (or occasionally scalariform) with 
intervascular pitting alternate. The fiber trucheids are thick- 
walled to very thick-walled and have simple or slightly bordered 
Fit pairs, The suggested relationship of this group to the tribe 
Tetrameristex has been noted aber. 

Maregravincee.— The Marcgraviacese differ from the Theaccie 
mainly in being generally climbing and epiphytic shrubs, sterile 
flowers of the inflorescence variously modified, and without endo- 
sperm. Anatomically the group is very heterogeneous, display 
ing in the vessel, members the range of variation from very 
stique, scalariform perforation plates amd opposite side-wall 
witting (Norantez), to a slightly oblique, poraus end wail and 
alternate to coalescent sidewall pitting (Maregraria) (Plate 3, 
figs. 14 and 15). The fiber tracheids are nonseplate in Norantec, 
septate in Maregravie and Souroubea. АП hase bordered pit 
pairs. The rays are all heterogeneous type J. The genus No- 
renlea possesses the anatomical characters that would seem to 
ink this family very closely to the Theaceæ. 

Aetinidiacew and Saurauineew.—The Aclinidiacex and the 
Saurauiaeee are very closclv related, and by some authors con- 
sidered as one family (text fig. D). They differ from the 
Theaeca in having versatile anthers and numerous small seeds 
with copious endosperm. In their anatomy they do not differ 
widely from the Theacee, The Actinidiacem are climbers, 
frequently having unisexual flowers, stylos numerous and froe. 
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The Saurauíacez аге erect trees or shrubs, flowers mostly per- 
fect, styles 3 to 5, free or connate at the base. In their anatomy 
the Actinidiacew have long vessels, a few porous perforate mem- 
vers, paratracheal parenchyma scattered, as contrasted with the 
Saurauiaeez with very long to extremely long vessel members 
and with abundant diffuse parenchyma. The writer believes 
these two groups might well remain separated, allhough they are 
ely related to each other, to the Fheacer, and to the Dille- 
cer. These two families are generally placed as the tran- 
itional group between the Theales and the Dilleniacex. 

Dilleniacest---The Dilleniacez are considered by all the authors 
as representing a basic family in this whole series. Their af- 
finity to the Magnoliacer is especially suggested by their fre- 
quently occurring xpirocyclic perianth and by their indefinite 
hynogrnous and sometimes free carpels. Bentham and Hooker 
even included this group in the Ranales. By the characters 
mentioned above they differ from the Actinidiaces, Saurauiacer, 
and Theaceæ, In their anatomy little difference is noted. The 
bars on ihe scalariform-perforate end walls are mostly com- 
pletely bordered, the paronchyma is mostly diffuse, and the fiber 
trachelds are similar to those jn the above families. The rays 
аго in general of a slightly more primitive type. 

‘The groups thus far considered form a good sequence, from 
both the taxonomic and the anatomical points of view (text fig. 
3). 

In any consideration of other families that have been allied 
to the Guttiterz, one must (reat of the Eueryphiacem. 

Eueryphiacee—The Eucryphiacer were placed by Bentham 
and Hooker in the Йозасст. Hutchinson considers them be- 
tween the Hypericacer and the Guttiferz in the order Gu 
rales (text fig. 1). The other authors consider them as belong- 
ing in the rame complex with the Guttiferz. They differ from 
the Guitifer in possessing intrapetiolar stipules, endosperm, 
free stamens, and simple to compound leaves. In their anatomy 
they differ in possessing vessel members that are long to very 
long, with the end wall highly oblique, scalariform-perforate 
(Plate 7, fig. 40), or occasionally reticulate or porous end walls. 
‘The bars are bordered only at the ends. The intervascular pit- 
ting is transitional, scalariform to opposite (Plate 7, fig. 40). 
The parenchyma is mainly diffuse but becomes terminal near the 
serowth rings. The fiber tracheids are nonseptate, thick-walled, 
with bordered pit pairs in single rows. They lack secretory 
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canals. The rays arc of an advanced type (heterogeneous type 
ID. From this description it will be seen that in their anatomy 
they are nearer to the Dilleniace than to the Gutlifere in all 
but the ray structure. On this basis and that of their geogra- 
phical distribution they are considered an outgrowth of the 
Dilleniacese. 

The Ochnaceze and the Dipterocarpncex are included in this 
series by most authors (text fig. 1). Bentham and Hooker place 
the Ochnacew in the Geraniales and Hutchinson places the 
Ochnacea: and Dipterocarpacez: in his Thoales. 
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Ocknueca,—The Ochnacem in Ochna and Ouratea possess a 
spirocyclic floral structure, characteristic of the Dilleniacere, but 
as in the Dilleniaceæ a reduction has occurred in the andreeium 
and gynacium. Also they possess stipules. Anatomically they 
differ greatly from the Dilleniaceæ in having vessel members 
short, with oblique porous end walls, The intervascular pitting 
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ix allernate, The parenchyma is paratracheal, metatracheal, 
and diffuse, the metatracheal being most common in the genus 
Lophira (Plate 7, fig. 42; Plate 8, fig. 43). The fiber tracheids 
are nonseptate or septate, mostly thick-walled and long. The 
pit pairs are simple or slightly bordered. A common anato- 
mical feature is the presence of leaf-trace bundles in the cortex 
(Rendle) 

As has been mentioned in the description of this family, the 
two subfamilies Exalbuminose and Albuminose are separated 
on the basis of the presence or absence of endosperm. Anato- 
mically they can be separated by the presence of vestured pits 
п the Exalbuminose, lacking in the Albuminose as shown by 
Railey.(3) In the Albuminose the upright ray cells are more 
elongate, thus making the ray» more heterogeneous (thus more 
primitive) than is found in the other tribe. Also we Gnd sep- 
tate fiber tracheids in certain of the Albuminos@, ax contrasted 
with their complete absence in the Exalbuminose. 

The genus Lophira of the Exalbuminosse seems to be some- 
thing of a critical genus in the family, in that it combines 
characters of the Ochnacea with certain of those of the Diptero- 
It differs from the latter in tacking resin canals, in 
the stratification of the bast that is characteristic in that fami 
and in ray type. It agrees in possessing two ouler sepals that 
hecome much elongated in the fruit to form a wing, and in 
having vestured pits and well-developed metatracheal paren- 
chyma. Rentham and Hooker consider Lophir to be а gemis 
of the Dipterocarpacem. On the basis of similarity in floral 
structure and tendencies in the minute anatomy of the Exalbu- 
minose, the writer feels that this genus may well be transitional 
to the Dipterocarpaees, though it be treated as belonging to the 
Dchnacez. 

Dipteracerpacez.—The. Dipterecarpaces differ from the pre- 
coding family in possessing a calyx that becomes enlarged and 
winglike in [ruit (it is found in the Ochnacez only in the genus 
Lophira) and fruit mostiy l-seedod with endosperm lacking. 
Anatomically they differ in containing secretory canals in the 
xylem with metatracheal parenchyma well developed, and rays 
of a more advanced type. The writer believes this family stems 
In the Exalbuminowe of the Ochnacea, with the connecting 
Genus probably Lophire. The Dipterocarpacee and Осһплест 
agree in lacking endosperm, in the presence of vestured pits. 
in the development. of parenchyma, and in the presence of eor- 
tical bundles. Although the Dipterocarpacea have occasionally 
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been allied to the Guttifera due to the presence of the secretory 
canals, the writer regards the latter аз a parallel development. 
The families зо far discussed seem to the author to be rather 
а homogeneous group, all stemming in the Dilleniacee (text 
fig. 3). There are variations in flowers, leaves, endosperm, and 
anatomy, but always in clearly defined lines. They are in agree- 
ment in having strongly developed parallel latera! veins in the 
leaf, widely imbricate calyx lobes, nutritive tissue of the send 
containing oil and protein bodies, And generally axile placen- 
tation, In their anatomy the vessels vary from primitive to 
derived, but possess none of the highly evolved vessel types. 
‘The fiber tracheids vary in the same manner; even in the most 
highly developed groups in this series, one still finds slightly 
bordered pit pairs. In the vessel-to-ray pitting, most members 
still possess a hal(-bordered pit pair. Rays are with few excep- 
tions heterogeneous and vary from primitive to derived. 
Considered in this group or closely allied to it is the Parietales 
or Bixales complex. Since this group is considered in the line 
nf origin of the Theales and Guttiferales of Hutchinson, the 
writer deems it desirable to consider them in the light of Hut- 
chinson's position. This group contains, according to Hutchin- 
son, the Bixacew, Cochlospermacex, l'laeourtiacea, Canellacex, 
and Cistacez. Hutchinson characterizes them as " a woody to 
rarely subherbaceous group in which synearpy with parletal pla- 
centation has remained a fixed character.” As he considers 
them as stemming in the Dilleniacew, they will be considered in 
that light. 
Biracez.— Tho Bixaces differ from the Dillentacez in having 
ynearpy, parietal placentation, anthers harseshoe-shaped, testa 
Aeshy, leaves palmately lobed, and endosperm starchy. In their 
anatomy they differ in having vessel members short, slightly 
oblique to transverse porous (Plate 9, fig. 50) ; intervascular pit- 
ting alternate; wood parenchyma in strands 4 cells tall; fiher 
iracheids nonseptate, very thin-walled and very short, with bor- 
dered pit pairs rare; rays heterogeneous type Ш. 
Cochtospermacer.— The Cochlospermmacoa differ from the pre- 
ceding in having anthers straight or nearly so, and the fruit a 
3- to Sevalved capsule, In the anatomy the vessel members are 
long (Plate 8, fig. 48); parenchyma paratracheal and with con- 
spieuous metatracheal bands 5 to 8 cells wide. 
Flacourtiace.—The Flacourliaec differ from the preceding 
two families in having stipules carly deciduous, flower perfect, 
anoneecious or dieeious, rarely polygamous, ovary superior to 
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inferior, celled of 2 to 10 united carpels, and fruit indehiscent, 
mostly a berry or drupe, very rarely a capsule. In their ana- 
tomy they differ in having vessel members ranging from very 
long to very short. The end wall is typically porous, but scalari- 
form perforation plates occur in several members of the lower 
tribes Oncobem and Pangiew. Intervascular pitting is typical- 
Jy alternate, but here again the earlier two tribes Oncober and 
Pangice possess transitional pitting. Parenchyma is typically 
‘absent, and when present is scanty and paratracheal, Rays are 
of a generally more primitive type. The fiber tracheids are 
generally septate with thin walls and with simple or slightly bor- 
dered pit pairs. In members possessing the thick-walled fibers 
a definite concentric appearance is seen in transverse section. 

This family is seen to possess a wide range of varying struc- 
tures. This leads the writer to believe that this more general- 
ized family is more primitive than the preceding two. The tribes 
contained in this family are obviously related but possess tenden- 
cies in several directions. The anatomien] evidence falls in line 
with the phylogenetic conclusions proposed by Engler and Prantl. 

Cistacer.—The Cistacez, generally considered the most highly 
evolved of this group, differ from the previously discussed fa- 
milis in being а group of herbs and shrubs with generally op- 
posite leaves, petals fugaceous, sepals contorted, seeds with bent, 
coiled, or folded embryo. In their anatomy they differ in lack- 
ing parenchyma (like the Flacourtiacee), having very inconapic- 
uous rays, the fiber trachcids nonseptate and very short (Plate 
9, fig. 51). 

‘The Cistacow have been considered as closely related to the 
Aypericacex (Turner (117)], but the writer sees them rather as 
two end lines of parallel series at the same level of development. 
They seem to stand nearest to the Bixacex, which in turn stem in 
the Flacourtiacem. The Cochlospermacese seem to be a parallel 
development also arising in the Flaconrtiacex. 

‘This complex of families seems to be a line completely apart 
from the previously discussed series. It is even doubtful 
whether they take their origin in the same group. The Fla- 
courtiacex are the only ones that show in their anatomy any 
relationship to the Dilleniacez, and Wettstcin's idea that they 
stem in tho Rhoeadales should be considered before a definite 
statement can be made. 

Hutchinson's consideration of this group as basie for the 
Theales and Guttiferales should be disregarded. It is rather 
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difficult to conceive of the obviously primitivo vessel members 
in the Theacew, Actinidiacew, and Saurauiacee as coming from 
the highly evolved vessel members of the Bixales series. The 
same is true regarding the ray types in the two series. 

This whole series differs from the preceding series in having 
parietal placentation as a fixed character, in possessing stipules 
{also present in a few families of the other series), in having 
leaves palmately veined or without prominent parallel lateral 
veins, sepals slightly imbrieate to valvate, endosperm copious 
and starchy, vessel members and ray type generally of an 
advanced type, fiber trachelds generally thin with only slightly 
bordered pit pairs. 

Canellacer. The family Canellaces is placed in this series 
by Bentham and Hooker, Hutchinson, and Engler and Prantl, 
but by Wettstein and Bessey is considered as belonging to the 
Polyearpic or Ranales along with the Magnoliaceæ (text fig. 1). 
И seems to occupy an unusual position from both the taxonomie 
and the anatomical point of view. Morphologically they are 
characterized as bisexual, cyclic, oligomerous, syncarpous, oligo- 
carpous, endosperm oily and fleshy, embryo straight and very 
small, stamens fewí20) and connate, leaves spiral and simple 
with stipules Jacking. Anatomically the vessel members are 
mostly very long, end wall highly oblique, scalariform perfora- 
tion plate, with crossbars completely bordered or bordered at the 
end to the middle. The intervascular pitting is transitional to 
opposite. The parenchyma is asymmetrically paratrachcal, 
occurring on one side of the vessel members only (Plate 9, fig. 
52), or occasionally diffuse. The rays are homogenous types 1 
and III, mostly type III (Plate 9, figs, 58 and 54). The fiber 
tracheids are nonseptate with thin or thick walls, and have wel 
‚developed bordered pit pairs. 

Gilg in Engler and Prantl states that on the presence of ой 
glands in the cortex, pith, and leaves, the character of the minute 
anatomy of the stem and the irregular number amd spiral ar. 
rangement of petals in Ginnamodendron show relationship to 
ihe Magnoliscex. He further states that in the disposition of 
oil glands and in the coalescence of stamens, this group stands 
near the Myristicacem. Wettstein places the Canellacce: as a 
family of the Ројусагрісге, next to the Myristieacew. Gilg, 
however, despite the other relationships that he mentions, be- 
Neves this group to be a parallel development with the Fla- 
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courtiacem from a ranalian source and thus includes them in 
the Parietales. 

The evidence presented shows that this family does not ft 
in either of the lines presented. It differs from the Parictales 
complex, where it has been most generally placed, in lacking 
stipules, having few stamens which are connate, and in possess- 
ing oily endosperm, In its minnte anatomy it differs in all the 
characters noted above, 

Concerning its relation to the Myristicace, it has been noted 
that in the disposition of ОЙ glands and coalescence of stamens 
this family shows relationship. Further points in its favor are 
the oily endosperm, small straight embryo, reduced number of 
sepals, petals, und stamens. and short style. In the minute 
anatomy of the Myristicacer as reported by Garratt!) the 
sealariform type of vessel was found in all woods examined, 
although rare in some, intervascular pitting was alternate or 
‘opposite, though in some eases showing a more or less pronounced 
scalariform arrangement. The fiber tracheids have walla gen- 
erally thin to very thin, with slightly bordered or simple pit 
pairs, The rays ure usually distinctly heterorencaus, but are 
weakly heterogeneous to even homogeneons in some cases. Gar- 
ratt,(42) although not relating the two groups closely, states that 
they do have definite characters in common. 

It seems to the writer that this family, on all the available 
evidence, should be taken out of the Parintales-Quttiferales com- 
Flex and placed near the Myristicacee as Wettstein and Bessey 
have done. 

Magnoliacee —Since the Magnoliacex: are generally considered 
as the source of these groups, they will be characterized briefly 
‘They are trees and shrubs, having perfect, eyclie, polymerous 
аросагрїс flowers, large stipules, simple leaves, the stamens 
numerous and free, and the endosperm oily and copious. In their 
anatomy [MeLaughlin(73) and checked by the writer] the vessel 
members are generally long with a highly oblique scalariform 
perforation with few to numerous Lars. The intervascular pit- 
ting is transitional to scalariform, rarely opposite. The fiber 
tracheids are short to very long, tapering gradually to a point, 
and have circular bordered pit pairs with slitiike apertures. 
‘These characters on the basis of the dicta set forth page 225 
show this group to be very primitive, as has been considered 
by a great many authors, 
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IM, APOTTIONAL OBSERVATIONS 


These observations, outside of the secondary vascular ana- 
tomy, are given as additional supportive evidence of the phylo- 
genetic lines as seen by the writer. 

(a) Spicular cells.—Spicular cells in the mesophyll are al- 
ways present in the Theacem, but are also found in the Dille- 

ace, Сиб егар, Ochnacew, Dipterocarpacem, and Flacour- 
tiacew, They are generally of specific value only. In the above 
it will be noted that they occur in one major line of develop- 
ment, except for the Flacourtincew, which are considered busal 
ın the other line. 

(b) Secretory tiesite.— The presence of secretory cavities and 
canals has long been used as a taxonomic character. This char- 
acter is variable in nature, content, and position. In the groups 
discussed, it occurs as characteristic of the Guttifers:, Hyperi- 
tac, and Dipterorarnacew. Large, thin-walled ой or resin 
cells are found in the families Magnaliacee, Cunellacux, Myristi- 
ac, and others of that complex 

(су Cortical vascular bundles—The presence of cortical vas- 
cular bundles with a collateral structure may not always be of 
phylogenetic importance in the broadest sense, but may be used 
to show affinities wit ей group. In the abuve-treated 
families this character is universally distributed in the Ochna- 
сез and Dipterocarpacez. 

(d) Basf.—Although not a great deal is known of bast struc- 
ture, the presence of alternating layers of hard and soft bast 
may well show definite relationship within a large series. In 
the present group of families, alternating hard and soft best 
is reported in the Magnoliacere, Dilleniacez, Canellacez, Бїхасее, 
Cochlospermacest, Theacex, Guttifere, Ochnacem, and Diptero- 
carpaceae. 

(е) Sero-diagnostic technie.— Reuter, os) in developing the 
Phylogeny of the Parictates, places the Dilleniacee as а short 
branch from the main stem; next above he plases a branch con- 
taining as lateral branches the Ochnacese, Uyperieacer, Caryoca- 
races, Theacem, Bixucez, and Cistaces; above this as separate 
branches from the main stem appear the Canellacee and Dip- 
lerocarpacem. The Flacourliacer are considered as on the main 


‘Unless otherwise stated, these observations are taken from Solereder. 0 
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line above these families. The writer's observations on the 
members of the genus Hypericum [Chester, Abbe, and Vestal 
(21)), showed only homogeneity. The above results of Reuter 
are not in accord with the writer's disposition of these families 
(text fig. 8). It is introduced here as an interesting arrange- 
ment of this complex. 

{N Noda? anatomy. Sinnott (101) gives the following lacunar 
condition in the families considered in this work: Dilleniacee, 3; 
Actinidiacore, 1; Sauraniacem, I; Theacor, 1; Marcgraviacoz, 1; 
Caryocaraem (not given); Gultiferm, 1; Hypericacem, 1 
(author's observation) ; Quiinacex (not given); Eucryphiacem, 
3; Ochnacew, 2; Dipterocarpacez, 3 and 5; Flacourtiacem, 3; 
Cochlospermacew (not given) ; Bixacer, 3; Cistacew, 1; Canel- 
laces (not given) ; Magnoliacem, 1 to 3 and many. 

In this study the trilacunar condition is brought forward as 
the most primitive condition in the angiosperms. In using the 
node as an aid in the classification of the angiosperms, it will be 
noted that the Dilleniacer-Theacow line has a trilacunar to 
unilacunar condition; the Dilleniaceze-Eucryphiacez-Ochnaecz- 
Dipterocarpacem line is trilacunar, except that the Dipterocar- 
paces may also possess five, The Flacourtiaces-Bixacen-Cista- 
селе line is seen to have a tri» tri. to a unilacunar series. The 
Magnoliacez, considered a basic family, have a uni., tri, to many- 
lacunar condition. 


CONCLUSIONS 


The proposed phylogenetic sequence of the families studied is 
Kráphically summarized in text fig. 3. Text figure 3 is meant 
to show only the writers’ phylogenetic conception of these groups 
at the present time. It is not meant to be a final disposition 
of these families. Additional evidence, particularly cytological, 
ind do much in aiding a more final arrangement of this com- 
Flex. 

The anatomical method, while not final, certainty points to 
levels of development that are very important in the arrangement 
of а natural sequence. Definite anatomical trends and occasion- 
ally specific characters, if taken within a broad complex, aid in 
clearing the way for a more orderly arrangement of the families. 
Within a family the slight heterogencity in the anatomy may 
be misleading, unless its phylogenetic background is known. 
Also, in comparing isolated families, homogene muy indicate a 
Jevel of development, rather than true relations] To find the 
anwser, an inclusive study of allied families must be mad 
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The series of families examined seems to fall logically into 
two large complexes, the Parietales and Cuttiferales of Wettstein 
(text figs. 1 and 3). The order Parietates, defmed by Engler 
and Prantl as heterogeneous, proves to be such both on the 
basis of general morphology and secondary vascular anatomy. 
‘The subseries Theinew within this order proves more homoge- 
neous, but is probably composed of various lines coming from 
the Dilleniacer and Theacee (compare text figs. 1 and 3). It 
is a matter of opinion whether these should be segregated as 
separate orders as Wettstein and others have done or kept as a 
‚subseries of the Parietales. However, due to the heterogeneity 
of the group Parietales, it is believed that the splitting of this 
large complex makes for а more homogencous understanding of 
the order. 

The Bixales of Hutchinson should not be considered as the 
point of origin of the Theales and Guttiferales on the basis of 
their secondary anatomy, The line Dilleniace to Theace is 
e great deal more homogencous when ali the factors are con- 
sidered. 

In the writer's opinion, the Canellace® do not belong to this 
complex of families. It ia suggested that this family could welt 
de placed somewhere near the Myristicacex and the arboreal 
Ranales. 

In general, Wettstein’s treatment of these familics is more in 
accord with the author's findings than any of the other systems 
considered. 


SUMMARY 


From this broad study certain salient facts stand out. 

1. Vascular anatomy may be of use as a taxonomic tool, espe- 
cially within large complexes in indicating levels of development, 
and in the disposition of certain debatable groups. 

2. Correlations between dimensions, perforation plates and 
pitting of vessel members, pitting and dimensions of fiber tra- 
cheids, and the type of rays, prove to be of particular phyletie 
import in this study. 

3. The groups logically falt into two major complexes, nearer 
the taxonomie treatment of Weltstein; namely, the Parietales 
and the Guttiferales, or that of Engler and Prantl's Parictales 
with its attendant subseries. The former is preferred. The 
treatment of Hutchinson does not fall in line with the observed 
anatomical evidence. 
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A. The Dilleniacese, Theacew, and Flacourtiacem are considered 
as possible groups within the complex from which the other 
Jines have radiated. 

5. The Canellacew are considered as being more closely related 
to the Myristicacez and the arborea] Ranales than to the above 

groups. 

The Hypericucer on all available evidence would scem to be 
a logical outgrowth from the Gultifere. It is a matter of per- 
sonal opinion whether the group should remain as a part of the 
Guttiferw or be considered as a separate family. 
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ILLUSTRATIONS 


These photomicrographs were made with а Bausch and Lomb 
J. camera, Bausch and Lomb photographie microscope with 
Zeiss apochromatie objectives, and, in the main, Zeiss Homal 
oculars, 

The particular magnifieation used in making each picture is 
indicated with its description. 

So far as is known, all the material was correctly identified, 
but the possibility of misidentification must not be left out of 
consideration, especially since these are all wood specimens and 
therefore difficult to check with herbarium material. The writer 
has not concerned himself with synonomy in specific names, as 
the main problem is centered around the family. 

In the following photomicrographs the number of the slide 
is given. Л following the number indicates that the material 
is from Prof. S. J. Record, B indicates the Prof. I. W. Bailey's 
collection, und В. L. indicates a slide in the Harvard Biological 
Laboratories collection. 
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Fic.1, Dillenia Reifferschiedia Spach. (0402 D), Dilleniaeest, Transverse 
section, showing distribution of pores, Aber tracheids, and rays. 
ха 

2. Dillenia ReiGerschiedia Spach, (3482 E), Dilleniacer- Tangential 
‘section, showing multi- and uniseriate rays, pitting of fiber 
tracheids, and indication of vessel end wall. X 45. 

3.Dütenia Inzowienaia (Vid) Merr. (4420 R), Diloniaccn. Section 
‘of vessel end wall, showing Wordered scalarifonm bars, oecloded 
with a tylosis, x 22 

4.Schnmacheria coetancifolia Vahl, (26223 В), Dilteniaeew. Radiat 
section showing intervosculat sealariform pitting. X 3%. 

5.Smurania submodceta Diels, (4954 M), Saurauiacem. Radial sec- 
tion showing vessel end, intervascular pitting, palisaile ray cells, 
and fiber-tracheld pitting. X 110. 

e. Saurania muifora DC. (1102 П), Sauraulaeem. Tangential sec- 
tion showing muliseriate rays with upright sheath col, uniser- 

ic raya and flier tracheids. x 100. 


PATE 2 

Schima supera Gord, {21808 R), Theacem. ‘Transverse section 
showing a growth ring and distribution of pores and fiber 
зей. X 48. 
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Fic. 8. Ploiarum alternifolium (Vahl) Metch, (15441 TO, Thencee. Tane 
"дема section showing porous versch ends, intervascular pitting, 
cays, and fiber tracheids. x 

9.Schima eupera Gord, (21808 R), Тезсее. Radial section showing 
vestel ends, fiber tracheids, and rays. x 100. 

10. Comeilie japonica L. var. apondanca Makins (14591 В), Theacen. 
Radial section showing vessel ends, intervascular pitting, and 
cluster pitting in parenchyma, X 100. 

11. Tetramerista glabra Miquel (8223 R), Thescem. Transverse mc- 
tion showing distribution of peres, fiber tracheids, parenchym 
and rays. X 55. 

12.Tetromeriste glabra Miquel (8223 В), Theacez. Tangential ser- 
tion showing intervascular pitting, tyloses in end wall, rays, 
and fiber tracheids. x 55. 


Phare 3 


Fic, 13, Homnetia trietyla Gl. (16185 R), Theacem. Radiat section showing 
vessel ende, fiber tracheids, and vesschray pitting. X 45. 

14. Marcoravia rectiflora Tr. and Planch. (1379 R), Maregraviacez. 
Radin) section showing vessel cad, intervascular pitting, aod 
septate Aber teagheids, X 55. 

15.Souroubea quianensia Aubl (552 В}, Maregraviscem. Radiat set- 
tion showing vesset end, intravascular pitting, vessel-ray pitting. 
and fiber tracheids. X B 

16, Caryocar villomem (Aubl) Pers. (22576 R), Coryocararen. Tan- 
sentia] section showing rays, fiber tracheids, and septate paren- 
«ута containing crystals, X 80. 

W.Chrysochtamye membranacea Planch, (20962 R), Cutifere 
Transverse sestina showing distribution of elements. X 45. 

18, Chryrochlamys membranacea Planch. {20962 R), Guttifere. Ra- 
din) section showing scalariform Sntervascular pitting and sep- 
tate fiber tracheids. x 100, 
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Tin 18. Mammea americana L. (2102 R), Guttifere. Transverse section 
showing distribution of elements, X 83. 

20, Allanblackis parviflora A, Chev. (15232 R), Guttifers, Transverse 
section showing distribution of elements. x 45. 

21. Garcinia Mannit Oliv, (15780 В), Guttiferm Transverse section 
showing distribution of elements x 58. 

22. Calophyllum montanum Vieill, (14226 R), Собі бег, Transverse 
section showing distribution of elements. ж 45. 

23. Piorunin insignis Mart, (13015 R), Gultiferm Transverse section 
showing distribution of elements. x 4i 

24. Hypericum perforatum L. (В, L.). Hyporicacce. Transverse sec: 
tion showing distribution of elements, 5c 45. 
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Tus 5 


Fic. 26. Garcinia corymbosa Wall. (14025 R), Guttiferm. Tangentiad see- 
tion showing rays, über tracheids, vessel members, and paren- 
chyma. X 8. 

36. Platonic besignie Mart. (13515 Р), Guttifere. Tangential section 
showing vessel members, rays, über traeheids, and parenchyma, 
x 76. 

27. Mammen americana L. (2702 TO, Guttifere, Tangential section 
showing secretory canals in the rays, and fiber-tracheid pitting. 
x 25. 

28. Calophyllum montanum Vieill. {14426 В), Guttifere. Tangential 
section showing vessel members, rays, and Ger tracheide, X ad. 

29. Kayen aunamica Prain. (9587 R), Guttiferw. Radial section show- 
ing vesrel members, parenchyma, ray cells, and pitting of fiber 
tracheids. X 11 

90, Cera sp. {21395 В), Guttiferm. Tangential section showing 
‘vessel members, rays, and fiber tracheids. x 48. 


Pam 6 


Fie. 1. Haronga madagascarensis Choisy (11135 R), Mypericacee Le. 
mental section showing imtervaseular pitting, тауп, und Aber 
tracheide, x 05. 

32. Huyerieum adpressum Burt. (B. LO, Hypericacem. Tangential 
section showing rays, septale fiber trachelde with nuclei, and 
vessel members, X 16. 

38. Hypericum Androsacmum L. (B. 1}, Hyperiacem. Radial sec- 
tion showing vessel members, septate fiber trachelds with паї 
(some dividing), and ray cells. x 88, 

34 Hyperion chamaemyrios Trian, (B. L), Нурсгісассю, Radial 
action showing vessel members with spiral thickenings, ray celts, 
and fiber tracheide, x 75. 

35. Hyperieum mtomavum Boiss. (B. L), Hypsricacex. Radiat see- 
‘ton showing Vessel members with typos of perforation end fiber 
trachéid X ic. 

20. Hypericum utomarum Boiss. (B. L.). Hyperieneem. Radiat sec: 
tion showing types of vessel perforations and fiber tracheids 
with muede x 75. 


Prate 7 
Fio 31. Qniina Crnigeriana Griseb. (1215 R), Quiinacew. Tanger, 
tion showing rays, fiber trachvids, and vessel members. X 56. 
38. Euergphin Bittardieri Spach. (19058 R}, Eucryphiacee. Trans- 
чете section showing distribution of elementi. X 45. 
39. Bueryphia Moore F. v, МӘШ. (19936 В), Euerynhiacem Tangen- 
tial section showing vessel members and fiber tracheids and rays. 
x 
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. Y. ч. MU, (19096 В), Bucryphiacem Radia 
ie cen showing ves members and ray etl, X 65. 
onata далерии Un, (10807 В), Ochnacen. Tranarerie aet- 
Чоп showin distribution of elements, x 45 
ү Poplin alata Pass (19704 T), Ochnacon. Treawverr seem 
homing distribution of elements. x 4. 


Prate 8 


Fic. 3, Lophira alata Banks (19764 К), Ochnacee. Radial section show- 
ing parenchyma, fiber iracheids, vessel members, and rag celis. 
х 45. 

44. Ouraten ogrophylla Urb. (16697 В), Ochnacem. Tangential section 
‘showing rays, vessel members, intervasculat pitting, and Aber 
tracheids, x 55. 

43 Blonsia кр. (2100 X), Ochnacew. Tangential section showing ves 
sel members, rays, parenchyma, and fiber tracheids, X 88. 

46, Dipterocarpus Dyerit Pierre (13147 R), Dipterocarpaceae. Trans 
verse section showing distribution of elements, X 45. 

47. Dipferocarpus Dyer Pierre (13141 R), Dipterorarpacen Tan- 
gential section showing rays and filer tracheids, X 65. 

4R. Cocktonperuum vitifoliem (Wild) Spreng. (217 B), Cochlosperm 
acem, Tangential section showing vessel members with inter- 
vascular pitting, parenchyma, rays, and fiber tracheids, X 45. 

Pram 9 
Fig. 49. Biza Oreftana L. (11294 R), Rixacem. Transverse section showing 
distribution of elements, X 55. 

50. Biza Orellana L. (17204 R), Bixacce, Tangentlal section show- 
ing storied arrangement of rays, vessel members, and paret- 
ута strands. x 55, 

5). Lechea meritima Leggett (D. L.), Cistacew. Radial nection show- 
ing vorne} members, ray cells, and fiber trachtids X 

52. Capella Winterana Gaertn. (22278 R), (Camellacım). Transverse 
stellen showing distribution of elements. x 83, 

$3. Cepsicoderdron pimentiera Hoche (22444 R), СопеПасот, Radial 
section showing rays, parenchyma, and Sber tracheids. x 45. 

S4.Conella Winterana Gaertn. (23378 R), Canellarem. Tangential 
section showing rays (rome evlle with crystals) and Aber ra 
cheids with pitting. x 83. 
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F1. Phylogenotie trends of angiosperms, 
2. Variations in the genus Hypericum, 
3. Families of angiosperms, 


NEMATODES IN THE COLLECTION OF THE PHILIPPINE. 
BUREAU OF SCIENCE, n 


By Marcos A. Tuber! and істота A. MASIUURDAN 
Of the Bureau of Science, Munita 


nung vircs 
Superfamily STHONGYLOIDEA Weintand, 1628 


Family TRICHOSTRONGYLID/E Leiper, 1912 
Genus MOLINEUS Cameron, 1928 


MOLINEUS ASIATICUS m. DIEM 

Specife dísgnosis.—AMolinevs: Body small, slender, more or 
less straight in contour. Cephalic vesicle slightly developed, 
about 0.05 millimeter long, separated from rest of body by a 
constriction : a second constriction occurs more posteriorly near 
level of nerve ring. Cuticle with faint traces of transverse stria- 
tion in region of cephalic vesicle, elsewhere presenting Jongi- 
tudinal lines. Cephalie and cervical papillae apparently absent. 
Esophagus long, without a distinct bulb. Nerve ring slightly 
in front of middle of cesophageal length; excretory pore imme- 
diately behind that level. 

Male: Length 3.6 to 2.8, maximum diameter 0.05 to 0.06 milli- 
meters. Cuticle with 18 equidistant longitudinal lines. Œso- 
phasus 0.24 fo 0.27 millimeter long. Bursa well developed, 0.14 
by 0.15 millimeter, distinctly divided into two large lateral 
lobes and a small dorsal lobo, central portions of lateral lobes 
covered with small spines. Arrangement of bursal rays shown 
in Plate 1, fig. 6. Ventral rays long, parallel, arising from а 
common trunk but separated in their distat halves, directed 
ventro-anteriorly and reaching the edge of the bursa, Lateral 
rays also with a common trunk, the externolateral slightly 
thicker but much shorter than the other lateral rays and di- 
tected ventrally. Mediolaterat and posterolateral rays long and 
parallel, directed dorsally and reaching bursal edge. Externo- 
dorsal rays slightly longer than dorsal ray, but only a little 
more than one-half as long as the medio- and posterolateral 
rays. Dorsal ray terminating in two short tridigitate branches, 

m 
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the middle digit in each branch being the smallest. Spicules 
72 to 78 microns long, slightly curved, their proximal ends 
club-shaped and their dista! extremities cach terminating in 
two needlelike processes, Gubernaculum a slender rod, curved 
ventrally, about 40 microns long. 

Female: Length 4.5 to 4.8, maximum diameter 0.05 to 0.06 
millimeters. Cuticle with 20 longitudinal striations, CEsopha- 
gus 0.28 to 0,31 millimeter long. Posterior end of body round- 
ed, with a ventral knoblike prominence and a terminal spine 
about 12 microns long. Vulva 0.8 to 1 and anus 0.08 to 0.12 
millimeter, respectively, from posterior end. Eggs in uterus 
thin-shelled, in the one- to two«el! stage, 47 to 49 by 26 to 28 
microns. 

Host.—Pavadozurus philippinensis Jourdan. 

Location Small intestine, 

Locality.—Balanga, Bataan Province, Luzon. 

Tyne specimens.—Philipping Bureau of Science parasitolog- 
ical collection, No. 530. 

Remarks—The genus Molineng also includes M. felinens Ca- 
meron, 1925; M. lerwlosus (Molin, 1861); and M. europens 
Zunker, 1929. Compared with these three species, the Philip- 
pine representative appears to be most similar to M. felineus. 
Table 1 shows the differences between M. felineus and M. 
asiaticus. 


Tams 1—Comparison of Molineus feliucus and Molineus cataticus, 


— Jamel ue 


e ‘ely sree un. 


КҮЛҮҮ?» “| Separated ftom medialen 
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Family DIAPHANOCRPIFALIDA) Travassos, 1919 
белая KALICEPHALUS Moli, 1861 

XALICEPEALUS ө. Pute s, 

This nematode is represented in the collection by three female 
specimens (No. 498) obtained from a cobra. It has been com- 
pared with Kalicephalus minutus (Baylis and Daubney, 1922), 
K. najæ Maplestone, 1931, and K. radievs Bhalerao, 1931, all of 
which are also parasites of cobras; but in view of the lack of 
male specimens a specific diagnosis has not been made. 

Deseription.—Kalicephatus: Length 6.5 to 7.0, maximum 
width 0.35 millimeters, rounded anteriorly and gradually tape- 
ring posteriorly into a pointed tail about 0.3 millimeter long. 
Head compressed laterally, 0.18 millimeter in dorsoventral diam. 
eier, 0.13 millimeter in lateral diameter, marked off from rest of 
body by a very slight constriction. Васса! capsule 0.10 milli- 
meter in maximum dorsoventral diameter, with two valves 
characteristic of the genus. Each valve with three straight pa- 
renchymatous bands, the medial one thicker than the laterals, 
Duct of xsophageal gland extending more than half the distance 
into buecal cavity. (Esophagus 0.3 millimeter long, with a dis- 
tinet posterior bulb, Nerve ring around narrowest, part of mso- 
phagus, or immediately in front of middle of its length, Cervical 
вара and excretory pore inconspicuous, opposite middle of 
esophageal bulb. Uteri divergent, ovejectors well developed, 
Vulva prominent, 25 millimeters from posterior end. Eggs in 
utero thin-shelled, segmented, 72 by 42 microns, 

Host,—Naja naja philippinensis Taylor. 

Location, —Intestine. 

Locality. — Alabang, Rizal Province, Luzon. 


Superfamily SPINUROIDEA Пейо: and Haary. IMG 
Family SPIRURIDA Ocrley, 1885 
Genus METABRONEMA Yorke and Meplestone, 1926 
METAMEONEMA CARANTH өр, nove Plate dre ve. 
Specific diagnosis.—Metabronema: Body elongate, slightly 
tapering near both extremities, Cuticle transversely striated, 
the intervals between the striations gradually increasing from 


3 to 25 microns in the male and from 4 to 30 microns in the 
female towards the posterior end af the body. A cuticular band 
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about 50 microns wide on each side of the body and extending 
from near the anterior level of the glandular esophagus to near 
the posterior end of the worm. Bands more prominent in the 
male than in the female. Mouth with two rounded lateral 
lips and surrounded by four submedian papillt. Pharynx in 
the form of a narrow tube. {Esophagus divided into an anterior 
muscular and a posterior glandular portion, the former usually 
bent or twisted. Nerve ring a short distance behind junction 
of pharynx and oesophagus, 

Male: Length 19, maximum width 0,6 millimeters. Head 
about 0.15 millimeter in diameter. Pharyns 0.18 to 0.20 milli- 
meter long. Total length of esophagus 3.8 (о 6.7 millimeters, 
the muscular portion 0.78 to 1.04 and the glandular portion 5.05 
to 5.65 millimeters long, Cervical papillz 0.09 millimeter, nerve 
ving 0.3 millimeter, and excretory pore 0.7 millimeter, vespee- 
tively, from anterior end. Posterior extremity spirally coiled, 
describing one and a half to (wo complete turns. Cuticle of 
ventral half of this region of the body as far as caudal ale 
thrown into longitudinal folds. Caudal ale moderately devel- 
oped. Spicules very dissimilar: right spicule elongate, 1.16 to 
1.25 millimeters long by 0.02 millimeter in maximum width at 
proximal end; left spieule of peculiar shape, 0.34 to 0.40 by 0.05 
millimeter, Gubernaculum sbsent, Nine pairs of genital pa- 
Pille, arranged as follows: four pairs of pedunculated papiltæ 
precloacal, four pairs posteloaeal, one pair of sessile papilla 
subterminal Cloacal opening about 0.4 millimeter from pos- 
terior end, 

Female: Length 85 to 70, maximum witdh 1.3 millimeters. 
Head 0.25 millimeter in diameter. Pharynx 0.23 to 0.29 milti- 
meter long. Total length of esophagus 10.5 to 12.4 ‘millimeters, 
the muscular portion 1.18 to 1.27 and the glandular portion 9.35 


ely, from an- 

n of anterior and middle thirds 
of body length, about 25 millimeters from anterior end, and 
surrounded by a suckerlike prominence. Eggs in utero thick- 
shelled, embryonated, 42.7 to 45.7 by 24.5 to 26 microns, with 
polar knobs from each of which two or more filaments arise. 
Anus 0,3 to 0.4 millimeter from posterior end. Tail bluntly 
conical 

Host.—Carenz speciosus (Forskäl). 

Locatíon.— Abdominal cavity. 
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Locality.—San Narciso, Tayabas Province, Luzon. 

Type specimens.—Philippine Bureau of Science parasitolog- 
veal collection, No. 629. 

Remarks.—This parasite presents a striking resemblance to 
Metabronema magne (Taylor, 1925), and was at first thought 
identical with that species, considering that M. magna, accord- 
ing to Taylor's description, appears to he а very variable species, 
and that it has also been reported by Baylis (1934) from a fish 
in Australia specificall identical with the host of M. orrenri. 
The differences between M. magna and af. enranzi aro shown in 
Table 2 


Танит 2—Compurivon of Metabrouewo magna and Metubrouema сагалап. 
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Genus GONGYLONEMA Molin, 1857 


SONEYLONEMA je Phe ide 

This nematode is represented in the collection by two adult 
female specimens (No. 509) obtained from a rodent, Crateromys 
schadenbergi, In view of the paucity of material, a specific 
determination has not been made. 

Description. —Gongytouema: Length 30 40 50, maximum width 
038 to 0.24 millimeters. Cuticular plaques extend posteriorh- 
to а level 1.8 to 1.6 millimeters from anterior end of body. 
tibule (pharynx) 0.065 millimeter long. (Esophagus 3.6 to 4.5 
millimeters in (otal length, anterior portion 0.5% to 0.55 and the 
posterior portion 3.07 to 4.02 millimeters long. Nerve ring 
0.25 to 0.27 millimeter from anterior end of body. Vulva 44 
to 5.9 millimeters and anus 0.13 to 0.17 millimeter, respectively, 
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from posterior end. Eggs thick-shelled, embryonated, 57.8 to 
64.2 by 32 to 34 microns, 

Host.—-Crateromye schadenbergi (Meyer). 

Location.— Under mucosa of stomach. 

Locality. Nueva Vizcaya Province, Luzon. 


Family RICTULARIID/E Raillict, 1916 
Genus RICTULARIA Froelich, 1802 


wert ens PARADONURI m. nm. Plate 3, бы 1 te 3 

Specific diagnosis. ~-Rictutaria: Sexual dimorphism marked, 
females very much larger than males. Cuticle transversely 
striated, distance between striations 7.5 to 22 microns in the male 
and 13 to 28 microns in the female. Mouth directed antero- 
dorsally and surrounded by two ventral and two dorsal papillae 
and two Iateral amphids, Buccal capsule well developed, with 
а pair of short conical teeth at its hase. Esophagus divisible 
into three regions, depending upon the degree of chitinization, 
the first two short chilinized portions corresponding to anterior 
muscular portion of esophagus of other spirurid nematodes, 
Nerve ring in front of middle of second esophageal Portion. 
Cervical Pupille in female opposite junction of second and third 
divisions of esophagus, in male behind that level. 

Male: Length 6.0 to 7.5, maximum width 0.5 to 0.6 mi 
meters. with 60 to 64 pairs of subventral combs and Spines 
extending {rom level opposite base of buceal capsule to a level 
about 0.9 millimeter from cloacal opening. There are also 4 
medial combs between Jast pair of subventral spines and cloacal 
opening. (Esophagus 2.2 to 2.4 millimeters in total length, ante- 
rior portion about 0.14 and second portion 0.28 millimeter long. 
Nerve ring 0.25 and cervieal papiltæ 0.5 to 0.6 millimeter, re- 

‘ely, from anterior extremity. Posterior end of body coni- 
cal. either bent or slightly coiled ventrally, and apparently 
without lateral ale. Ten pairs of sessile genital papille, three 
pairs of these precloacal and seven Pairs postcloacal. As shown 
in Plate 3, fig. 3, the first four pairs of posteloneal papille 
occur in two rows grouped closely together a short distance 
behind cloacal opening, while the last three pairs are located 
near the posterior Spicules almost equal, right 220 to 
260 and left 212 {о 255 microns long. Gubernaculum absent. 

Female: Length 29 to 32, maximum width 1.05 to 1.12 mili- 
meters, with $2 pairs of subventral combs and «pines, of which 
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46 to 49 are prevulvar and 43 to 46 postvulvar. The post. 
vulvar combs gradually assume the form of spines and reach 
posteriorly to a level 2.05 to 2.66 millimeters in front of anus, 
Esophagus 4.9 millimeters in total length, anterior portion about 
02 and the middle portion 0.5 millimeter long. Nerve ring 
042, cervical papille 0.84 and vulva 65 to 7.0 millimeters, 
respectively, from anterior end of body. Anus 0.4 to 0.5 milli- 
meter from tip of pointed posterior end. Eggs in utero thiek- 
shelled, in morula stage, 37.8 to 41.5 by 22.6 to 26 microns. 

Host—-Paradorurus philippinensis Jourdan. 

Location.—Intestine. 

Locality—HBalanga, Bataan Province, Luzon. 

Type specimens.—Philippine Bureau of Science parasitolog- 
ical collection, No. 531. 

Remarks.—This nematode bears a very close resemblance to 
Rietularia houdemeri Hsu, 1935, a parasite of Viverra zibetha, 
a near relative of the host of the Philippine parasite. The dif- 
ferences between the two species are shown in Table 3. 


TAME 3,—Comparison of Rictularia koudemeri and Rictnlaria pavadoruri, 
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Suparfemily FILARIOIDEA Warland, 1998 
Family FILARIDAS (Cobbold, 1864) Claus, 188% 
Genus CHANDLERELLA Yorke and Maplestone, 1926 
CHANDLZAELLA LEPIDQCRAMAI ap- mer. Plate Dp 1 te de ne. 
Specific diagnosisChandteretla: Body elongate, slightly ta- 
pering towards both extremities. Cuticle with faint transverse 
striations, Mouth simple, surrounded by two pairs of subme- 
dian papilla and а pair of amphids. Esophagus divided into 
а short anterior muscular portion and a long posterior glandular 
portion, Nerve ring atound junction of middle and posterior 
thirds of anterior esophageal region. Exeretory pore behind 
nerve ring, about 0.4 millimeter from anterior end in Loth sexes, 
or opposite junction of two «esophageal regions. 
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Male: Length 30 to 35, maximum width 0.5 to 0.7 mi 
meters. Posterior end of body spirally coiled, describing one 
and a half to two complete turns, (Esophagus 2.15 millimeters 
in total length, anterior portion about 0.25 and posterior portion 
1.9 millimeters long. Nerve ring 0.18 to 0.20 millimeter from 
anterior end. Caudal ala: absent. Spienles almost equal, trough. 
shaped, 245 to 260 microns long by 45 microns in maximum 
width, each carrying at its proximal extremity a mass of brown- 
ish spongy substance. Genital papilla few and arranged as 
follows: one unpaired median Preeloaca! papilla, three pairs 
of submedian postctoacal рар, and one unpaired median ter- 
minal papilla (Plate 3, fig. 6). Cleacal opening about 0.16 
millimeter from posterior end. 

Female: Length 50 (0 35, maximum width 0.9 millimeters. 
Posterior end of body broadly rounded, with a small unpaired 
subterminal papilla, Esophagus 2.7 millimeters in total length, 
anterior muscular portion 038 millimeter long. Nerve ring 
ahout 0,25 millimeter from anterior end. Vulva opposite jenc- 
tion of anterior and middle thirds of length of glandular asopha- 
gus or 1 to 1.2 millimeters from anterior end of body. Vagina 
about 3 millimeters long. Eggs in utero thin-shelled, embryo- 
nated, 94.5 to 100.5 by 51 to 53 microns. Anus 0.15 millimeter 
from posterior end, 

Hoit.— Lepidogrammus eumingi (Fraser). 

Location. —CMlome. 

Locality—Virac, Albay Province, Luzon 

Туре specimens.—Philippine Bureau of Science patasitotogical 
collection, No. 520. 

Remarks —The genus Chandleretia was proposed by Yorke and 
Maplestone (1926) for a bird parasite which was described by 
Chandler (1924) under the name Filaria bosci. Recently Li 
(1933) placed in the same genus another bird nematode, C. 
sinensis, which, like the Philippine species, differs from the 
genotype in the structure of the esophagus and in the arrange- 
ment of the uteri. Clandierella lepidogrammi may be distin 
guished from C. sinensis, as shown in Table 4, by its larger 
size, the position of the vulva, the length of the esophagus i 
Proportion to body length, and the length of the spicules, 
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Tante 4.—Compariton of Chandlereila sinensis and Chardteretle 
depidograwmi, 
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Fic. 1. Chandlerclla lepidogrammi sp. nov anterior end of female, lateral 

2.Chanderella lepidogrammi sp. nov., posterior end of female, Intera] 
wien. 

3.Chanileretta Ipidogvammi sp. nov, posterior end of male, lateral 
view. 


d Mufineus asiaticus эр, nov., anterior end of male, lateral view. 
5. Molineus aeiaticus sp. nov. posterior end of femate, lateral view. 
5. Malincs aatitious sp, nov., posterior end of mate, dorsal view. 
7, Gongyloneme sp, anterior end of female, lateral view. 


ATE. MPTABRONEMA cc SP. Nov. 


Fic. J. Anterior cnd of female, lateral view. 
2, Anterior end of female, ventral view. 
1, Mouth and papilla, anterior view. 
4. Posterior end of female, lateral view, 
5. Posterior end of malo, lateral view. 
G Egg showing polar Alament and inetasod embryo. 
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Tic. 1. Bictsleria paradozuri sp. nov., anterior end of female, lateral view. 
2. Rictaleria paredozuri sp. nov, anterior end of female, dorsal view. 
3. Rietularia parodoruri sp. nov, posterior end of male, lateral view 
4.Kalicephatus sp, anterior end of female, lateral view. 
5, Katicephatus sp, posterior end of female, latera! view. 
6. Chandterelia lepidogrammi sp. pov, posterior end of male, ventrat 
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PLATE 2 


51-51 FISHERY OF SAMAR, PHILIPPINE ISLANDS 


By Santos В. asia 
Of the With and Game Administration, Burcau of Science, Manita 


был PLATE AND ONE mar аг 


A great variety of marine, brackish, fresh-water, and land 
mollusks are known to inhabit Philippine waters. Many of 
them are utilized commercially, the shells for ornamental pur- 
poses and the soft parts as food. Philippine oysters are widely 
distributed along our shores, and their meat is in great de- 
mand, either fresh or preserved. In many places the natural 
supply is artificially augmented by cultivation. In the western 
central part of Samar, particularly along the rocky coastline 
of the islands within the jurisdiction of the municipalities of 
Catbalogan and Zumarraga, Samar Province, species of small 
oysters, generally known as sisi, are found in great abundance. 
Although the sisi are not cultured, the supply being furnished 
by nature, the fishery is an important source of livelihood for 
several hundred familles inhabiting the province. Sampa: 
from Leyte, Bohol, Cebu, and Masbate also sail to these places 
to buy si-si, either fresh or preserved. Some of the products 
are taken to interistand vessols which make regular calls at 
either Catbalogan or Zumarraga ports, and sold to the passen- 
gers, Owners of salting houses, too, sond si-si to either the 
northern part of Luzon or to Hawaii 

Here presented are the descriptions of the several species of 
si-si, their habitats, the extent of the si-si fishery, methods of 
collection and of preservation found in towns of Catbalogan 
and Zumarraga, Calbayog, Sauta Margarita, Gandara, and Vi- 
llareal, and the islands within their jurisdiction, all in the 
western central part of Samar. 


DESCRIPTION OF THE SPECIES 

There are three known species of sii; sisi proper, Ostrea 
cucullata Born; sisi wak, Ostrea molabonensis Faustino; and 
pol. pol. Ostreo palmipes Sowerby. The last is the largest of 


`The loca] name polpot may bu given to any immature oyster found at- 

tached to small stones; the si-si wak In an immature oyster of larger size, 

attnched to big boulders found far from mouths of fresh-water streams. 
a 269 
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the three species, and is easily recognized by the shape of the 
shell, which more or Jess rectangular with rounded corners. 
It is mostly found attached to stones and small rocks on pro- 
tected places, and sometimes near the mouth of streams. The 
other two, although usually smaller, are preferred because of 
their delicate flavor. Ostrea mulabonensis Faustino attaches 
itself singly on rocks that are more or less exposed, И usually 
grows larger than О. cvenllata Born. The latter grows in mats, 
covering large boulders of rocks, also on exposed places, 

Ostrea malabonensis Faustino—This species is only 20 to 
44 millimeters long. The shells are generally attached singly 
to other shelis. They are oftentimes roughly triangular or 
regularly oblong and solid-looking. The lower valve is deeply 
coneave with numerous large and somewhat rounded plaitings. 
The upper valve is more or less flat, although at times it is also 
plaited at the margin. The edges of tho valve next the hinge 
are toothed, and the interior of the shell has greenish spots. 

The spawning season of this oyster begins in November 
and ends in March, when the oyster is fat. During this period 
the oysters are gathered in large numbers. 

Ostrea palmipes Sowerby.—This species reaches a length of 
from 25 to 60 millimeters. The shell is thin, much compressed, 
more or tess rectangular in outline, with rounded corners, The 
shells are generally flat, hut when attached to rounded sur- 
faces of stones and small rocks, they become more or less con- 
cure. The lower valve, which is prominently ribbed and tu. 
bereulated, extends beyond the upper valve, The latter is 
smaller, smooth, and ошу obscurely rayed. 

Ostren cucullata Born (Plate 1, figs. 1 and 2).— This sisi is 
the most abundant of the three species. Like in O. malabonen- 
sis, the shells grow singly but in mats covering the surfaces 
of big boulders of rocks found in places exposed to waves and 
far from the mouths of streams. The spawning season is from 
May ta November of each year, when this oyster is also in 
season. 

The shell is generally subtrigonal, solid, rather plaited, whitish 
toward the apex and purple toward the margin. The iower 
valve extends deeply beyond the flat opercular upper valve. 
The interior is yellowish brown with a slight purple tinge. 
"The upper valve is brownish near the base, and purple toward 
the margin which is denticulated to about two-thirds from 
the hinge line. 
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‘The specimens on hand are apparently immature and show 
the effects of crowding. They range from 10 to 20 millimeters 
in diameter and do nat show the characteristics of the species 
fully. This species is very closely allied to О. malabonansis 
and 0. plicata. The lower valve of O. exeullata is slightly cup- 
shaped, with the upper valve opercular, while that of О, ma- 
fabonensis is horsehoof-shaped. The valves of О, pliente are 
more or less uniform and strongly plaited. 


DISTRIBUTION AND MABITAT 


Ostrea cucullata and О. malabonensis are confined to between 
tide marks along the rocky and exposed coasts of the muni 
palities of Catbalogan, Zumarraga, Santa Margarita, and Vila. 
real, and the islands belonging to them. They eover big rocks 
like a mat or are found on solid rocky bottoms which are com. 
pletely exposed during low tide. They are not encountered 
near the mouths of fresh-water streams, probably because they 
require a higher degree of salinity of water than Ostrea pal. 
mipes. Natural beds of these two oysters are found in the 
following localities: 

Santa Margarita Municipality: Libuean Islands; Catbalogan 
Municipality: Canahauan Islands, northern coasts of the islands 
of Canahauan Daco, Canahauan Guti, Batgongon, Boloang, Ba- 
lading, Ani, Cambalai, Sampotan, Cagdullon, Buri, Darajuay 
and Majaba, the reefs Bolo, Lutao, and Waray Rancoa; as 
well as along the coasts of Samar between Anas and Jesus 
points; Zumarraga Municipality: Bud Islands—San Isidro, 
Tinaogan, Bioso, Tubigan, Ga-ang, Mualbual, Bublaran, and 
Macalunos; Dram Islands—Ragacay and Baclayon; Parasan Is- 
lands—Rizal, Parasan, and all islands and reefs along Zumar- 
тақа and Bund channels; Villareal Municipality: Talalora 

Ostrea palmipes is found only in sheltered places and near 
the mouths of fresh-water streams in the following places: 

Calbayog Municipality: Trinidad (Sabang) ; Santa Margarita 
Municipality: Sondara Islands; Gandara Municipality: Napali- 
san Isiands and the islands of Caparangasan and Bangon; Ta- 
ranganen Municipality: Cambatutay Bay; Catbalogan Munic- 
ipality : along Maulong Bay; Zumarraga Municipality: Baclayon, 
Bagacay, and Bontay Islands, and Burahud Bay. 

METHOD OF COLLECTION 


Si-si are gathered usually during low tide, when the beds are 
well exposed, Because the shells are attached to big boulders 
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and rocks, they are shucked right at the spot. An implement 
used for gathering is called tete (text fig. I. a). This is a 
curved and chisellike pointed iron fitted with either a round 
wooden or a bamboo handle about 40 centimeters long. The sisi 
is tipped with the tete until the upper valve is removed, leaving 
the meat and lower valve on the rock, The meat is then ex- 
tracted with an aw) (text fig. 1, ö) or any pointed wire. iron, 
or bamboo, and placed in a can or earthen jar. 

Due to the small size of the oyster, one can gather only one 
каша? at most during one low tide. Consequently few oysters 
are sold fresh on the markets. It takes several days to fill 
orders of one petroleum or gasoline can of salted si-si meat. 


Pik 1. oes Tote: he amd, 


It takes more time when the iowest tides occur during the night. 
‘The intervention of middlemen also has a deterring effect on 
the fishery. After receiving orders at a certain price a middle- 
man goes to the gatherers and buys at a gain whatever salled 
siexi these have until he has bought enough to cover his orders. 
Sometimes he hires severul gatherers, feeds them, then buys 
whatever amount they collect at a very low price, 
UTILIZATION 


Si-si are sold either fresh or preserved in the local markets. 
The fresh meat is usually eaten raw, with or without vinegar. 


ter. 
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Sometimes it is piekled with vinegar seasoned with onion, salt, 
and pepper. Wellseasoned si-si is also made into omelet. This 
Preparation is often served in local restaurants in the form of 
si-si sandwiches. 

Great quantities of si-si are preserved into а form of salted 
product locally known as guinamos, After the meat is re- 
moved from the shells, it is washed well in fresh or salt water. 
Then it is placed in earthen jars or any receptacle and salted 
in the proportion of three parts si-si to one part Manila salt by 
volume. After this mixture is allowed to ferment for one week, 
it is packed in petroleum or gasoline cans and sealed. Some- 
times it is placed in small bottles and sold at 10 to 15 centavos 
а bottle, Salted si-si from the neighboring islands are brought 
to the interisland vessels that make regular calls at Catba- 
logan port. 

The Lorenzana bagoong factory buys salted si-si in great 
quantities and sends them to its central plant in Manila, where 
they are packed in I. pound salmon cans and sealed. The process 
used is apparently not satisfactory, as the canned product often 
swells due to gas formation resulting from fermentation of the 
contents, and thus becomes unfit far food. 

The usus proportion of threc parts si-si meat to one part 
Manila salt is apparently not sutisfactory, especially when the 
receptacle is not properly sealed, Molds grow on the top layer 
after the second weck, and the contents give off a foul odor 
after seven weeks. 

An experiment was undertaken at the Fish Preservation Sta- 
tion of the Bureau of Science at Catbalogan, Samar, to deter- 
mine the best proportion of si-si meat to salt in the making of 
guinamos, The following procedure was used: 

About 6 liters of si-si meat was washed in fresh water three 
times, after which the lot was divided into six parts, num- 
bered 1 to 6. Each part was salted as follows 

1—One part si-si meat to onc part Manila зай. 
2 Two parts si-si meat to one part Manila salt 
3--Three parts а meat to one and one-half parts Manila salt, 
A Thece parta siai meat to one part Маайа salt. 
5--Four pi i meat to one part Manila salt. 
Five parts sisi meat to one part Manila salt. 
Each part was placed in a separate glass jar, properly covered, 
and labeled as bottles 1, 2, 3, 4, 6, and 6, respectively. Table t 
shows the result of the experiment. 


‘Tams 1—Reault of ezperiment in salting si-si, undertaken at the Burra 
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As сап be seen from Table 1, the contents of bottles 1, 2, and 
З kept well up to the Stl month. The contents of bottle 1, kow- 
ever, were altogether too salty to the taste; the contents of 
bottle 2 were apparently sufficiently salted lo prevent the growth 
of molds; while the contents of bottle 3, although of good flavor, 
developed a large amount of mold at the upper layer. The 
contents of bottle 4 developed molds after the first week, turned 
reddish at the Gth week, and emitted a foul odor after the 7th 
week, The contents of bottle 5 developed mold from the very 
first week and was thrown away after four weeks due to the 
foul odor; the contents of bottle 6 were thrown away after the 
third week for the same reason, 


STATUS OF ТИЕ FISHERY 


The munieipalitics where si-si beds are located have no reg- 
ulations and exercise no control over the si-si fishery, probably 
because of the presence of other more important fisheries yield- 
ing larger revenues. Everyone, therefore, can gather si-si with- 
‘out securing a license or permit. Taking advantages of the sit- 
uation, owners of salting factories, who are almost all Chinese, 
controt the industry, The fishermen, with very few exceptions, 
are contracted to deliver the cleaned meat to these salters who 
advance money to be paid in si-si meat at a price agreed upon 
When the money was obtained, These salters always have the 
upper hand in the transaction, as the native fishermen have to 
dispose of their product in large quantities at prices dictated 
Љу salter. s 

Quite recently, however, as the demand for and the exporta- 
tion of bagoong and other preserved fish products increased, 
Catbalogan and Zumarraga passed ordinances imposing а fee 
af 2 centavos for every can or box of either salted or dried fish 
exported, Native fishermen and gatherers have also begun to 
sell their raw products direct to the firma through agents sent 
by the tatter to the fishing centers. Hence their produets now 
command better prices. 

No adequate data could be obtained on the exact value of the 
industry. However, it has been estimated by both municipal 
and provincia? officials that not less than 700,000 kilos of si-si 
meat, worth 75,000 pesos, is gathered annually. With the ap- 
parently increasing demand from year to year, it may be expected 
that the value of the fishery may have also increased. At present 
а «gallon can of salted si-si is sold at а price ranging from 2.50 
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to 4.50 pesos, the price being highest from January to March, 
when the supply is iow, 


CONCLUSIONS AND RECOMMENDATIONS 


l The most important si-si beds are found at Catbalogan 
and Zumarraga and the small islands belonging to these muni- 
eipalities. 

2. There are three spocies of si-si known: namely, Ostrea 
cucullata Born, Ostrea malabonensis Faustino, and Ostrea zal. 
mipes Sowerby. The first is the most abundant, and, together 
with О. matabonensis Faustino, grows in mats over big rocks 
and plain rocky bottoms which are completely exposed during 
low tide and far from fresh-water streams. Ostrea palmipes 
grole on smaller rocks or stones in sheltered places and near 
the mouths of fresh-water streams. 

3. Unlike other places where oysters are found, the si-si in 
western Samar are not eullivated in farms, and apparently no 
effort is being made to augment the natural supply. 

4. [n view of the apparently increasing demand for si-si, and 
the lack of a scientific method of their cultivation, it ia feared 
that the natural supply is seriously threatened. Over-Ashing is 
noted everywhere, especially at. Waray Bancoa reefs, Darajuay 
Island, and Rioso, where excellent natural beds of this oyster 
are located. The specimens brought to the Bureau of Scienco 
аге 10 to 15 millimeters long; these are usually harvested while 
they are still immature. Ostrea cucullata reaches а size of 40 
1o 60 millimeters, 

5. Recent investigations made by the Fish and Game Admin 
tration of the Bureau of Science reveal that O. malabanensix 
Faustino and O. palmipes can be cultured artificially to grow 
larger at a rapid rate, by the use of wires and empty oyster 
shells. Roughley (1922) also claims that O. cucullata Born is 
being cultured with the use of stones, wood, or wire trays 
at George's River, New South Wales. These known methods 
should be studied and adapted to the conditions uf the local beds. 
Once the best method of culture is known and applied, the supply 
is not only stabilized but a hotter quality of bigger and fatter 
shellfish is insured. The product can be brought fresh to distant 
markets, as experiments show that Ostrea eueulíata can live two 
weeks out of water (Roughley, 1922) ; O. mulabonensis Faustino, 
five days; and О. palmipes Sowerby, about three days (Talavers 
end Faustino, 1938). 
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6. Cleanliness in the preparation of salted si-si and during 
the process of fermentation is not observed. Receptactes used 
эге not properly cleaned and salted si-si are not properly sealed 
and thus are easily accessible ta flies and ather insects. 

7. The proportion of si-si meat to Manila salt must not be 
tess thun 2:1 if the product is to be kept for a period longer 
than 16 days. 
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ILLUSTRATIONS 


Piare 1 


Frc. 1. Dorsal and ventral view of the upper valve of Ostrea cucullata Bora, 
2.A group of Ostrea cucullata Born, taken from a roek. 
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" — AN UNUSUAL BUD DUE TO UETEROMORPHOSIS IN 


ECHINASTER LUZONICUS (GRAY): 


By Jost S. Domaxray 
Qj the Fish and Game Administration, Barenn of Science, Monita 


ONT PLATE 


Budding is occasionally reported among the higher groups 
of animals, such as the flatworms, the annelids, and even the 
lower chordates. Among other animals budding is almost on- 
known. Regeneration is, however, very common among all 
animals. It usually takes place after fission or after autatomy. 
Autetomy is common among the higher animals, as some 
echinoderms, annelids, and arthropods, although it is apparently 
unknown among the highest group of animals. Regeneration 
following fission or autotomy among Jower animals is very ге- 
markable in restoring entirely the lost part of the organism. 
Among the vertebrates, however, where autotomy is apparently 
unknown, regeneration is confined fo the healing of the cut part 
or wound. 

Among the Echinodermata autotom is known in ophiuroids, 
holcthurians, and erinoids. In the ophiuroids and erinoids it 
is manifested in the breaking or snapping off of arms when the 
animal is caught, in order to escape from an enemy. Among 
holothurians preyed upon or disturbed by an enemy, however, 
it is manifested in the throwing off of the internal organs, АШ 
the lost parts of the body are restored after some time by recon- 
stitution. Among the asteroids and echinoids autotomy is ap- 
parently not known, although regeneration or reconstitution is 
the prevailing phenomenon. It has been reported that when u 
single starfish is cut into many small pieces and thrown back into 
the sea, each piece regenerales into а complete animal. This 
13 а case of reconstitution in the strieler sense of the word. 

This report is corroborated by my findings in Puerto Ga- 
lera Marine Biological Station in Echinaster luzonicus (Gray), 
the single arm or portion of an arm of which often regencrates 
into a complete animal. 


‘Read before the Fourth Philippine Science Convention, Manila, Peb- 
тагу 24, 199° 


E 
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‘The bud is found on the abactinal side of the body (Plate 1, 
fig. 3). In my specimen the bud occurred between the base 
of one arm of the trivium and the centrodorsal disc. It has 
four rays, while the mother starfish has six. This abnormal 
budding may be explained physiologically as reconstitution, or 
leteromorphosis. According to findings in Euplanaria (Plana 
ria) by Child, Sivickis, and others, the capability for rcgenera- 
tion along the main axis of the body corresponds o the axial 
metabolic gradients in the body of the individual. It is, there- 
fore, presumed that in the body of any organism (he metabolic 
rate is higher in the head region where the nerve center or 
brain is located. In a radiate organism, like the starfish, where 
there is no cephalization, there is no corresponding centraliza- 
tion of sense organs, hence the metabolic rate is almost the 
same all over except possibly along the nerve pentagon (nerve 
Ting) of the epidermal and the deep nervous system, which 
are found within the body and along the radii of the arms. 
This accounts for the complete regeneration of any injured 
part in the neighborhood of the nerve ring and the radial 
nerves. In this same species, when a single arm is cut off 
from the body, the eut end, which js the proximal end, usually 
regenerates into а complete animal, forming a comet-shaped 
individual (Plate 1, figs. 4 to 6). Also, the ray from where 
the cnt arm has been removed regenerates into а fully devel- 
oped arm. A Linckia пен оға with one intact arm producing 
a comet-shaped ray by budding has been reported by Richard 
Hertwig in 1924. which indicates the absence of a distinct 
highly metabolic region in the starfish. The entire disc or 
body, together with the radii of the starfish, may correspond 
to the cephalic region of those axia) animals with distinct head, 
hence there is slight differentiation in this region, so that when 
the animal is injured at any point along these regions the ten- 
dener of the injured part is to regenerate into a complete mi- 
niature individual, forming a bud. The question may be asked, 
why in Echinaster luzonicus is there not а single case of an 
entire individual with a cut arm regenerating into n complete 
or comet-shaped ray as has been reported of Linckia multifora? 
This phenomenon may be a species specific in nature. In E. 
Inzonieus the comet form is always produced at the proximal part 
of the ray and not at the distal end, as in Linckia multifora. 

From the embryological and physiological point of view this 
unusual budding may be explained by the conjoining of auto- 
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site and parasite twins, the mother stur h being the autosite 
and the bud the parasite. The lateral budding theory of the 
origin of conjoined twins may also explain this unusual bud, 
The bud may be compared {о a condition found in certain plants 
with a terminal growing point, When the normal rate of 
growth at the growing point is not disturbed, the secondary 
buds are inhibited; but when the primary bud is injured, the 
secondary buds arise and grow, although they are often par- 
tially inhibited by the presence of the primary bud, and are 
therefore very much smaller than the latter. 
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ILLUSTRATION 


Tum 1 
Fiat. Ee 


the arms show- 


inaster perpurena Savigny, aboral view, with 
ing а sign of regeneration: x 0.5. 

2. Oral view of the individual iustrated in fg. 1; X 0.5. 

S. Echinaster tnconiewx (Gray), aboral view of am individual ith u 
bud connected abactinally; x 1. 

4. Echinaster luzoniena (Gray), aloral view of one arm regenerating 
imio а complete comet-eħsped individus; X l. 

5, Oral view of the individual illustrated {а би. 4; x 1. 

6. Echinaster tuconieve (Gray), aboral view of another comet-shaped 
individual. In both cases the regenerating line and rays come 
from the proximal end of the arm; x 1. 
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PLATE 1 


DIATOMS FROM THE PHILIPPINES, 1 
DIATOMS FROM DRINKING WATER, BALARA, RIZAL PROVINCE 


Hy В. W. Sxvorrzow 
Of Harbin, Menchoukuo Н 


Two PLATES 


In 1936 Dr. Eduardo Quisumbing, curator of the Philippine 

mal Herbarium, Manila, kindly sent me some diatom ma- 
terial collected by bim in the Philippine Islands, The results 
of the identification of these diatoms will be published in a series 
of articles. The present note is the first of this series, and is 
based on a sample collected January 29, 1936, from filter No. 
8 in Balara, Rizal Province, The brownish mueilaginous 
mass contained a great number of living diatoms of 42 different 
epiphytic forms, Rhopaladia gibbervla. var. Hewrcki and Rho- 
Palodia Quisumbingiana sp. nov, predominating. Almost all 
wero fresh-water species, except Riopalodia gibberule var. van 
Heurckü and Nitzschia Clausii, typical brackish-water species of 
which the former was abundant, Rhopalodia Quisumbingiana 
sp. nov, is probably also a brackish-water species. Almost all 
Balara diatoms were of a cosmopolitan nature, except several 
tropical species, as Cymbella bengalensis Grun., Cymbella ture 
giduta Grun., Surirella bengalensis Grun., and Cocconeis pla- 
centula var. euglypta. The new species and varieties described 
here as new are Achnanthes philippinica sp. now, Navioula 
Hustedtii Krasske fo. philippina fo. nov, Navicula philippina 
Sp. nov, Rkopalodia gibba (Ehr.) O. Müll. var. phitippinice var. 
nov., Rhopalodia Quisumbingiana sp. nov, Nitzschia philippine 
эр. nov, Nitzschia philippina sp. nov., Nitzschia flora Schumann 
var. philippina var. nov. АП the species and forms I have found 
are figured, and of new forms the Lalin diagnoses are given. 
The diagrams were made by me with E. Leitz Apochromat 2 
mm and Compens Ocular No. 4. 
MELOSIRA VARIANS ©. A. Arar. Plate Lag 36 

Melosira varians C, A. Agardh, Ёл. Mustrur, Bactllar, (1980) 85, 86, 
fie. 41. 

Valve cylindrical, with smooth membrane. Height of valve 
04255 mm; breadth, 0.017. Infrequent. Reported from fresh 
water, 


E 
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m 
Husmor, Васак, (1920) 


CTHDELLA STELLIGERA Cleve and Grom. Fh 
Cymbella stelligera Cleve and Grün, F 
100, fig. eb. 

Valve circular, with radiating marginal stris 15 in 0.01 mm. 
Central arca with stein forming a star. Diameter of the valve 
0011 mm. Common. A fresh-water species reported from lit- 
toral zones of lakes. 

YRACILATIA CHUTONE NSIS Kiu tes 
Fragilaria erotonensie Kitten, FR Heron, 
fig. 125. 


ear (1950) 137, (18, 


Valve linear-lanceolate, constricted from both sides in the mid- 
dle part and gradually tapering to capitate ends. Length, 0.085 
mm; breadth, 0.002. Strie 15 to 18 in 0.01 mm. Infrequent. 
Reported from fresh-water lakes. 

SYNEDRA ULNA (Witchy EM. PL 
Synedra ulna (Nitzsch) Ehr., Fa Питт, Raciltar, (1940) 161, 182, 
figs. 158, 150. 

Valve linear, with subrostrate ends, or lanceolate, gradually 
tapering toward the acute ends. Length, 0.088 to 0.144 mm; 
breadth, 0.0055 to 0.0068. Striæ 8 to 10 in 0.01 mm. Common. 
A fresh-water apecies. 


2 € and 


STNEDRA ULNA (Sit Fr var AKQUALIS (Kier Manta, 


Symedra nina (Nitzsch) Ehr. var. пешак (Ко 
Tacillar, (1930) 182, fig. 164. 


"ende de 
) Fm Wes 


Valve very long, linear with broad rounded ende. Sri not 

interrupted in the center by a vacant space. Length, 357 mm; 

breadth, 0.0068. Stria 9 іп 0.01 mm. Common. А fresh-water 

diatom. 

SYNRDRA ACUS Кыз. var. MADIANS (KMU) ese Piai з, 4e. 2 

Synedra acın Kite var. radione (Kite) Fm. Husteot, Baciller. 
(1930) 166, fig. 171 


Frustule very long, linear, almost imperceptibly attenuated 
towards the ends. Ends rounded. Central quadrangular space 
distinct. Length, 0.187 mm; breadth, 0.0025 at the middle, 
0.0017 at the ends, Stri бле, about 15 in 0.01 mm, Common. 
Reported from littoral zones of fresh-water lakes, 


Ға. Hesret, 
(1890) pl. 30. 
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Valve broad.elliptie, with rounded ends. Length, 0.0085 to 
0.025 mm; breadth, 0.0051 to 0.013. Upper valve crossed by 
3 to b longitudinal, blank bands. Strie 20 to 24 in 001 mm. 
Common. Var. ezglypta is widely distributed in tropical re. 
gions. A fresh-water diatom, 

ACHNANTAES MINUTISSUMA каш. Fit 3, ar. i 


Acknanthes minstiorina Kotz, FR hemmt, Bacillar, (1020) 108 
ip. 274. 


Valve lincar-elliptic, with attenuate-rounded ends. Upper 
valve with linear filiform axial and central areas. Lower valve 
with very small suborbicular central area. Length, 0.12 mm: 
breadth, 0.0028. Striz very fine, indistinct. Common, А 
fresh-water diatom, 

ADONANTHES MINUTISSIMA Kete var. CRYPIOCRMTALA Gros. Phi v. ., 13 
Кта 
Achnanthes minutiesima Kite, var. eryptoerphaia Grun., Fe hes. 
Baeillar. (1930) 198, fig. 276. 

Differs from the type in its broader middle part and attenuate 
subcapitate ends. Length, 0.012 mm; breadth, 0.002 to 0.0022. 
Striz indistinct. Common. 

ACENANTHES LANCFOLATA Wee var, ROSTRATA Mal. Piste 4, te. 1. 


Acknanthes lanceolata Breb. var. rostrata Fm. Husmor, Bacillar. 
(1930) 208, fig. 3068. 


Valve eltiptic, with rostrate rounded ends. Upper valve with 
linear central and axial areas with a horse-shoe-shaped area 
on one side in the middle of valve, Lower valve with slightly 
dilated central area and subradiate stris. Length, 0.0130 mı 
breadth, 0.0067. Stria 12 in 0.01 mm. Infrequent. A fresh- 
water diatom. 

ACRNANTHES WAVCHIANA Grua. ver. NIPPONICA cet Pinte u. бє. 24. 
Acknanthes Hauckiann Grün. var. nipponica SKYONTZON, Dintoms 
from Biwa Lake, Honshu Island, Nippon (1936) pl 6, fig. 12. 

Valve broad ol, wilh slightly attenuate, broad-rounded 
ends. Upper and lower valves with narrow linear central and 
axial areas. Length, 0.012 mm; breadth, 0.0034. Stri radiate, 
14 in 0.01 mm. Infrequent. Reported from Biwa Lake, Nippon. 


ACHNANTDES PRIE/PINICA ep. wer. Plate 1 

Valvis ellipticis-attenvatis, cum polis rotundatis. Valva au- 
perior area axilares ct centralis angusta linearis. Valva in- 
ferior raphe directa. Area axialli angustissima; area centrali 
fransversaliter angustissima dilatata. Longis valvis 0,01 mm: 
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0.0025. Strix eirciter 30 in 0.01 mm. Habit. in 
prope Balara, Rizal Province, Philippine Insul. 
Legit Dr. Quisumbing. 

Valve clongateelliptie, slightly attenuate, broad-rounded. 
Length, 9.01 mm; breadth, 0.0025. Upper valve with filiform 
central and axial areas. Lower valve with narrow linear axial 
area. Central area a short transverse fascia. Strise very fine, 
parallel, about 30 in 0.01 mm, Infrequent. A species with the 
outline of Achnanthes linearis W. Smith. 


DIPLONEIS OVALIS (de) Cove tarma. Pinte 3, ве. 
Diptoneis ovelis (iise) Cleve, FR, Muster, Hacillar, (1920) 249, 
м. 300, 

Valve elliptic, with broad ends. Central nodule quadrate. 
Median line straight. Furrows narrow, closely following the 
central node. Structure-tranayerse rows of radiate distinct 
alveoli, 12 in 0.01 mm. Length, 0.029 mm; breadth, 0.014. 
The type has a broader central nodule. A fresh-waler 


DIPLONEIS PUELLA банан) Clove. Plate 1, Be. n. 
Diplomes puella (Schumann) Cleve, Ёл. Husteor. Dacillar. (1030) 
250, f. 394. 

Valve broad-elliptic with short, broad-rounded ends. Length, 
0.0187 mm; breadth, 0.012. Central nodule quadrate, small; 
furrows very narrow, closely following the central nodule. 
Striæ radiate, 18 in 0.01 mm, with indistinct alveoli. Infre- 
quent. Reported from fresh and brackish water, 

STAURONEIS ANCEPS ЕМ. Tete 2 
Stauroneis encepe Ear Еи. Musreon, Bacillar. (1000) 256, fix, 405. 


Valve elliptic, gradually tapering from the middle to the sub- 
rostrate, acute ends. Length, 0.087 mm; breadth, 0,009. 
Strie slightly radiate, more distinct in the middle part, in the 
middle about 20, at the ends, about 25, in 0.01 mm. Rare. A 
fresh-water diatom. 


Genus NAVICULA Bory 


Nawicune MESALELE Соле 
NAVICULA MUSTEDTH be- fs, PHILIEPINA fe, wer, Plate 1, 


Differt a typo striis robustris. Longis valvis 0.0253 mm: 
latis 0.0051. Striæ 20 in 0.01 mm. Habit. in aquis dulcis prope 
Balara, Riza) Province, Philippine Insul, Legit Dr. E. Quisum- 
bing. 
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ic-lanceolate, with attenuate capitate ends, Length, 
0.0153 mm; breadth, 0.0051. Axial area narrow linear; central 
broad and suborbicular. Striz slightly radiate, 20 in 0.01 mm. 
Infrequent. Differs from the type in more robust strie. The 
tyne is known from Europe in marshy waters. 


Navicens Enrol Creve 
NAVICULA CONTENTA Gran. fe, nter: Я 


Navicula contenta Grun. fo, Biceps Arnott, Fr, Horror, Bacillar. 
1920) 277, fig. abe, 


Valve linear, constricted from both sides. Ends broad and 
subeapitate. Length, 0.01 mm: bread, 0.0094. Strim very fine 
and indistinct. Infrequent, Reported from mountain districts 
on moist stones and in mosses, 


хамел MNESCELE CLEVE 


NAVICULA MIXCSCULA Gran. Piste hr а 
Navicula minuscule Gran, FR dir amor. Hacilar. (1020) 288, Si. 482. 
Valve elliptie-lanceolate, with attenuate and subrostrate ends. 
Length, 0.011 mm; breadth, 0.0042. Strie radiate, 18 in 0.01 
mm. Differs from the type in the more robust atrire. Rare. 
Reported from fresh water and moist soil. 
Массив LINEOLATE Creve 


NAVICULA CHYPTOCEPHALA кёч. Pate 2, бе 4 
Naviews «туросерһаїа Kitz, Fa. Hvsrepr, Bacillar, (1030) 205, 
BR, 4%. 


Valve lanceolate. with attenuate, slightly subeapitate ends. 
Length, 0.024 mm; breadth, 0.0042. Stein: radiate, 18 to 20 in 
70.01 mm. Infrequent. Reported from fresh and brackish 
water, 


cum polis subaeulis. Area axilaris anguste 
modice dilatate. Raphe directa. Striis 
diantes, 10 ad 14 in 0.01 mm, non convergentibus. Longis valvis 
0.0204 ad 0.0255 mm; latis 0.003, Habit. in aquis dalcis prope 
Balara, Rizal Province, Philippine Insul. Legit Dr. E. Qui- 
sumbing. 

Valve lanceolate, gradually tapering frum the middle to the 
acute ends. Length, 0.0204 to 0.0255 mm; breadth, 0.005. 
Axial area narrow, linear; central subordicular. Варћо straight. 
Strie radiate, 10 to 11 in 0.01 mm. Infrequent. Akin to Na- 
vieula simpler Keasske. 


lineatis; central 
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NAVICULA MENISCULUS Suan. Pite s. Cr- N 
ela menisenlus Schumann, PR. iin erer, Daciae, (1930) 301, 
^w. 

Valve elliptic-laneeolate with attenuate acute enda. Lenjth, 
0.0153 mm; breadth, 0.005. Axial arca narrow, central sub. 
Dicular. Strim radiate, divergent in the middle and slightly 
convergent at the ends, 12 (o 14 im 0.01 mm and not lineolate 
Rare, Reported from fresh and brackish water. 

INNULAMIA MESOLEPTA (Wr) W- Sew. Pinte u de М. 
Ритага mectolepfa (Phr,) W. Smith, Pu Uvsrrur, Baeillar. (2990) 
319, fig. 5759. 
Valve linear, triundulate with capitate ends, Length, 0.0629 
mm; breadth, 0.01. Striw radiate, divergent in the middle und 
convergent at the ends, 9 in 0.01 mm. Central area a broad 
fascia. Rare. Reported from fresh water. 
CYMBELLA BENGALENSIS Gren, Plate £ е. 3. 
Cymbella benzalensis Grun., A. Somr. Atlas Diatom. (1875-1991) 
pl. 9, Леа, 12, 13; pl 21. па, 20: pl. 475, fie. 2, 
Cynibelia aspera Thr. var. bengutenniy Grun LENE, Synopsis of the 
Naviculoid Dintams (1894) 1, 276, 

Valve boat-shaped, with strongly arcuate dorsa! margin and 
centrally gibbous ventral margin. Ends obtuse, rounded. 
Length, 0.093 to 0.105 mm; breadth, 0.00255 to 0.027. Stria 
ventral 10 to 11, dorsal 8 in 0.01 mm. Puncta 14 lo 16 in 0.01 
mm. Medien line slightly arcuate, Axial area linear, scarcely 
dilated around the central nodule. Infrequent. Reported from 
Rengal and Sacotra, 


унча tergidula Gron., Fa. Urssco, Harder. (2920) 
A. ®ензин. Atas Diatoma. (1831) ph 220, fi. Belt. 


Valve asymmetrical, boat-shaped, arcnate at dorsal and slixatly 
convex at ventral margins. Ends subrostrate. Length, 0.0391 
mm; breadth, 0.011. Strim ventral 7, dorsal 8 in 0.01 mm. 
At the ventral side of the central nodule are two small punets. 
ending the median strie. Infrequent. Common in tropieal 
districts, 


CVHRELLA VENTRICOSA Köln Pime 1. ft. B, 3A, 39, and 42. 
Cumbetia wentricona Kütt, Vn. сэтт, Baciltar. (1930) 359, бу. bei 
Valve boat-shaped, asymmetrical with acute dorsal and mod- 
erately convex ventral margins, Median line about str 
Axial and central area very narrow. Striw radiate, ventral and 
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dorsal 12 in 0.01 mm. Length, 0.012 to 0.015 mm; breadth, 
0.034 to 0.042. Very common. A fresh-water species. 
СОМРНОУРМА LANCEOLATIS Ebr, Plate 1 Ar, 31; Plate 2, èe. I 
Coaphonewa laurcolatum Ehr. Fe. И1саткът, Пасат, (1930) 376, 
fg. 700, 

Valve lanceolate, clavate, with the apex broader than the basi: 
Length, 0.0238 to 0.0425 mm; breadth, 0.0062 to 0.0085. St 
radiate, 9 10 11 іп 0.01 mm. Infrequent. A fresh-water diatom. 
EPIDEMIA SOREX Kt. ri 

Frähemin sorer Kote. 


каша. 
Tw. Husrzor, Baciliar, (1930) 388, fig, 735, 

Valve Junate, with arcuate dorsal and constricted ventral 
margins. Ends attenuate and capilate. Length, 0.0476 mm: 
breadth, 0.0119. Costa 5, strie 12 in 0.01 mm. Rare, Re- 
ported from fresh water. 


RPITREMTA ZEBRA (EN? Rite. Ph 
Epithemia зета (Ehe) 
385, fig, 729. 


U te, 13; Plate 2, TII 
iz, PR Негткт, Baciltar. (1990) 384, 


Valve lunate, arcuate. Ventral part slightly constricted and 
the ends moderately attenuate and rounded. Length, 0.0357 
to 0.056 mm; breadth, 0.0085 to 0.013. Coste 2 to 4, rows of 
granules 8 to 10 in 0.01 mm. Infrequent. Reported from 
fresh water. 

RROFALODIA CIRBA K 0. SM. Plate 1, ae. 2E 
Rhopalodia gibba (Ehe.) O. Müll. Pu Husreor, Bailar, (1930) 490, 
fg. 40. ‘ 

Valve from the front view sublanccolate, slightly arcuate and 
refiexed on the dorsal and straight on the ventral margins. 
Length, 0.076 mm; breadth, 0.019. Coste 7, strie 14 in 0.01 
mm. Common, А fresh-water diatom, 

RROPALODIA GIRRA маз O, MH, vor. VENTRICOSA (Ehe) Gran Pte 
Bhopatedia githa (hr) O. Mall. var. wentricore (Ehr.) Gron, FA. 
Hesret, Масат. (1820) 391, fig. Tal 

Valve from the front view sublanceolate, with arcuate and 
reflexed dorsal margin and attenuate reflexed ends. Ventral 
side straight. Length, 0.055 mm; breadth, 0.022. Costa 8, 
strim 16 in 0.01 mm. Infrequent. Common in fresh water. 


ADOPALODIA GIRMA iic) O. WEN. var. PHMJPFINICA ser. nor, Plate er 
Differt a typo valvis dorsale triundutatis. Longis valvis 
0.098 ad 0.115 mm; latis 0.022 ad 0.024. Coste б ad 7, striis 
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12 ad 14 in 0.01 mm. Habit. in aquis dulcis prope Balara, Rizal 
Province. Philippine Insul Legit Dr. E, Quisumbing. 

Valve fram front view linear and triundulate. Ventral side 
straight. Length. 0.098 to 0.115 mm; breadth, 0,022 to 0.021. 
End breadth, 0.013 mm. Coste 6 to 7, strie 12 to 14 in 0.01 
mm. Differs from the type in its triundulate dorsal margin. 
Infrequent. 
RAOWALORIA GIOMERULA UD 

Te ane 
Khosatodia yibherwla (Ehe) O. MUN. var. ran Henreki 
А. 8симирт, Atlas Diatom. (2905) pl. 256, бек. 13, 15, 21. 


о. мый. vor. VAN MKERUNI û. мун, Plate 1, de 


о. мап, 


Valve from the front view moon-shaped, arcuate at dorsal 
margin, and straight at ventral, Ends reflexed. Length, 0.01 
10 0.0306 mm; breadth, 0.018 to 0.0204. Costar slightly radiate, 
2 lo 3, strie 12 in 0.01 mm, punctate. Puncta 12 to 13 in 0.01 
mm. Abundant. A beackish-water diatom, 


RIOPALOWA QUISUMBINGIANA эл, nov. hie t feu. 

Frustolis elongate-elliptisis, modice spiralis, cum polis subacu- 
tis, rotundatis. 

Valvis linaribus modice lunatis et infexis: dorso tumidis ad 
medium interruptis; ventre directis. Costa: ad medium valvi 
parallelis, ad polis radiantes, 5 ad 7; striis 14 ad 18 in 0.01 mm, 
ad marginem ventre cum series punctorum minoris ornata. Lon- 

is valvis 0.047 ud 0.127 mm; latis 0.015 ad 0.022. Cost 

14 ad 15 in 0.01 mm. Habit. in aquis dulcis prope 
Balara, Rizal Province, Philippine Insul. Legit Dr. E. Quisum- 
bin 

Frustule from the front view elongate-clliptic, asymmetrical, 
slightly and distinctly spirally curved, with one end sli 
broader than the otber. 

Valve iunate, slightly refexed at the extremities, with jong 
curved ends and small single dots on the median marginal in- 
terruption, Ventral side almost straight, punctate along the 
margin, Coste and striae parallel on the middle, radiate at both 
ends. Length, 0.047 to 0.1275 mm; breadth, 0.018 to 0.095. 
Coste 5 to 7, strie 14 to 15 in 0.01 mm. Common. Differs 
from Hhopatodia parallele (Grun) O. Müll. in the more ovoid 
frustules and the spiral curve, and from Rhopalodia gracilis 
©. Müll, a species reported from western Africa, in the curved 
valves and in the presence at a median marginal interruption 
with а dot, Named in honor of Dr. E. Quisumbing, curator, 
Philippine National Herbarium, Manila, Philippines. 
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NITASCHIA GRACILIS Mari. ete 1, 4. 
Nitzschia gracilis Wantzach, A, Scit 

figs. 36, 37. 

Valve linear-fliform, gradually tapering from the middle to 
the apiculate ends. Length, 0.0206 to 0.0357 mm; breadth, 
0.0017 to 0.002, Coste 12 to 15 in 0.01 mm. Strix very fine, 
indistinct, Соттоп. А fresh-water diatom. 
serzscnia rn ken . 

Valvis angustis-tinearibus, ad marginem parallelis, cum polis 
subgeutis, rotundatis, Punelis carinalibus minimus, 10 ad 11 in 
0.01 mm. Striis delicatis, inconspieuis. Longis valvis 0.091 
mm; latis 0.0034. Habit, in aquis dulcis prope Balara, Rizal 
Province, Philippine Insul. Legit Dr. К. Quisumbing. 

Valve linear or linear-lanccolate, with parallel margins and 
slightly attenuate and acute ends. Length, 0.0918 mm; breadth, 
0.0034. Coste 10 to 11 in 0.01 mm. Stri very fine and in- 
distinet. Infrequent. А species of the outline of Nitzehia frus- 
tulum (Kütz) Grun. but with indistinct stri. The related 
species are Nitzschia subtilis (Kütz.) Grun. and Nitzehia Niki- 
tiana sp. nov. from northern Manchuria. 

SIVISCUIA РАТА (Kite) W. a-. 
Nitzschia palea (Kütz.) W. Smith, A, Smor, Atlas Diatom, (1924) 
ph 849, figs. 1-10. 

Valve linear-Janceolate, parallel in the riddle part and at- 
tenuate acute at tho ends. Length, 0.0255 to 0.0272 mm; 
breadth, 0.0032 to 0.0034. Coste 32 in 0.01 mm. Strix indis- 
tinct. Common. A fresh-water diatom. 
хт FLEXA Soh IPPINICA var. nev. Plate Lgs (Te 

Valvis gracilioribus, minoribus et brevioribus quam species. 
Longis valvis 0.04 ad 0.0425 mm; latis 0.0017 ad 0.0019. Costa 
12. Siris inconspieuis. Habit. In aquis dulcis prope Balara, 
Rizal Province, Philippine Insul. Legit Dr. F. Quisumbing. 

Valve front view linear, sigmoid, with parallel margins. 
Length, 0.04 to 0.0425 mm; breath, 0.0017 lo 0.0019. Coste 
12 in 6.01 mm. Infrequent. Smaller and shorter than the 
type. Nitzschia flexa is reported from fresh waters of Europe. 
эїтгяст\л BIGMOIDEA (hrs W. Уві? cen. 
seki nigmeiden (Ebr) W. Smith, Fr Husten, Baci. 
9, ar 810. 

Valve front view linear-sigmoid, with slightly attenuate and 
obtuse ends. Length, 0.14 mm; breadth, 0.008. Costa Т, strive 
about 25 to 0.01 mm. iater species, 


D 
Atlas Diatom. (1924) pt, 249, 


„ ner. Plate 


caste 
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тас ША CLAUSI eue Plate v, бу. 39: 
Nitsschia Clausüi Montzsch, Fa lustre, Hacitlar. (1950) 421, fg. 
814; А. Semm, Atlas Diatom. (1921) pl. 236, figs. 7-11. 


Valve lincar-lanceolate, with sigmoid ends. Margin parallel 
Ends attenuate and slightly capitate. Length, 0.0425 mm; 
breadth, 0.0034. Coste 0 in 0.01 mm. Strix very fine, indis- 
tinet. Infrequent. A brackish-water diatom. 


Ni 


ie acieularts W. Smith, Fr. Heseror, Baciltar. (1930) 429, 
fu 821; A. Scammer, Atlas Diatom. (1621) pl. 325, figs 15-17. 


Valve linear-lanceolate, with almost parallel margins and at- 
tenuate, long, filiform ends. Length, 0.076 mm; breadth, 0,0034. 
Coste 16 to 17 in 0,01 mm. Strix also indistinct. Infrequent, 
Reported from fresh water. 

SURFRELLA BENGALENSIS Crun. Plate 2, Sp. . 

Grun., A. Бснмірт, Atlas Diatom. (1878) pl. 24 

fig. 16; ige zur Bacillar, Japans 11 (1914) 229, 
pl 8, fes 11-13: Зкуоктгом, Diatoms from Chenptu, Szechwan, 
Western China, pl. 3, fig. 20 

Valve broad-ovate, with distinct, broad outer rim and coste 
not reaching the pseudoraphe. Marginal keel forming wings. 
Length, 0.076 mm; breadth, 0.039. Coste 8 in 0.01 mm. In- 
frequent. Reported from Bengal. India, from Tokyo, Nippon, 
and recently from Chengtu, Western China. 

SURIRELLA CAPRONU Вн, тыме 2. fe. 15. 
Surirelta Capra ten., Fr. Kuster. Beeillar, (1930) 440, fl. 857, 


Valve narrow-ovate, with one end much broader than the 
other. Marginal keel forming wings or ale seen in zone view. 
Coste distinct, about reaching the pseudoraphe. Central area 
linear and smooth. Two distinet spines near each end, Length, 
0.047 to 0.17 mm; breadth, 0.017 to 0.056 mm. Coste 2 to 4 
in 0.01 mm. Common. Reported from fresh water. 


LITERATURE CITED 

Cum, P, T, Synopsis of the Navieuleid Diatoms. Stockholm (1894-1808) 

Nustzor, Fe Bacilleriaphyta. Jena (1020). 

Mriswva, FR Beiträge zur Bacillariaetenflora Japans, U. Arehiv für 
Hydrob, und Plankt 9 (1919-1914) 

Эспмїрт, A, Atlas der Diatomaceenkunde, Leipzig (1876-1831). 

Sxvonrzow, B, Diatoma from Biwa Lake, Jlonchw Island, Nippon. Phil. 
Journ, Sei. 47 (1996) 253. 

Vax HEUER, П. Synapsis des Distomees beleuiques, Amvere (1880. 
881). 


ILLUSTRATIONS 


Pur! 


Fics, 1 104. Rhopaledia Quieumbingiana ap. nov 
Fie. 5, Achaawthes tainutigeona Kite, 
Flos 6 and 7. Synedra ulna (Nitzsch) Ehr. 
Fin. & Nitzachia grarilis Hantasch. 
9. Fragilaria crotuncnsie Kitten. 
10 Nitzschin агент, W. Smith, 
Fics, 11 and 12. Acknanthes minutisnion Kitz, var. cryptocephala Grun. 
Fro, 18. Epithemin zebra (Ehr.) Kits. 
M. Pinaxlarie mrsolepta (Ehr.) W, Smith. 
16. Epithemig serez Kite. 
16. Rhopalodia gibba (Ehr) O. MOD. var. pkiliypixtea var. nor. 
17. Rhopntedia gidba (Ehr.) О. Müll, var. ventricosa (Ehr.) Gran. 
18. Niteachia Clovaii Hantzsch 
19, Nitzschia palea (Katz) W. Smith, 
20. Rhopatedia gibba (Ebr) О. Müll var. phitippinice var. mov. 
21: Cymbella ventricosa Kate 
2%. Diploweis puella. (Schum.) Cleve. 
23. Achnanthes Hauckiana Grun, var. nippuniee Sky. 
24. Achnanther lanceolata rob. var. rostrote Hunt. 
25. Navieuls philippina ap. nov. 
26. Rüopeledia gibba (Ebr.) 0. Mbit. 
27. Khopatedis gibberuta (Ehr-) d. Mull. var. run елее ©. М) 
28. Achnanthes philippinica яр. nov, 
Fiat. 29 and 30. Bhopalodin gibberulu (Ehe. O. МЫП. var. van Hearckit 
о. Malt 
Tuo. 31. Gomphonema ianevolatum Ehr. 
32. Nitaschia phitippine вр, nov. 
33. Nitzachia palea (КӨН) W. Smith, 
34. Melosira varians С. A. Ag. 
33. Cocconeis placentula Ehr, var. euglypta (Ehr.) Cleve. 
38. Cymbella stelligera Cleve and Grun. 
37. Cocconeis plarentufa Ehr. var. cuglypta (Ehr.) Cleve. 
Fires, 38 and 39. Cymbella ventricosa Kite. 
Tr 40 Navicula contenta Grun fo. bierpe Arnott. 
AL Navicula minugrula Grun. 
42. Cymbella ventricosa Kite, 
43, Cocconeia plaeentuls Ehr. var. veslypts. (Ebr-) Cleve. 
4. Navicula Huetedtíi Krasske to. philippina fo. nov. 
45. Nevievla philippina sp. nov. 
46. Diploneis ovalis (Hilse) Cleve. 
47. Nitreekia fieza Schum. var, philippivica var. nor. 
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Pure? 


2, Synedra ulna {Nitsch) Ehr, ve 
2. Syncdra new Kitz, var, radi 
3. Navicula eryptocephala Kitz, 
4. Synedra ulna (Nitzsch) Ehr. 
8. Nitzschia gracitie Hantzach 

6. Stanroneie anceps Ehr, 

7. Nitzschia nigmoiden (Ebr) W. Smith? 

8. Navieula menismina Schum. 

9. Cymbella bengalensis Gron. 

10. Epithemia zebra (Ehr.) Küte 

11 Cymbetta turgidula Gron. 

12. Gomphonema laverolatum. Ehr. 

13 and 14. Rkapalodia Quisunbingiana «p. nov. 

15. Suriretla Capronii Breb. 

16. Epithemia zebra (Ehr.) KONZ, 

17. Rhopalodia gibba (Ehr. 0. Müll. var. philippinica var. nor. 
18. Surirella Drngatensis Gron. 


equatis (Kite) Hust, 
(Kot) Host, 


inue. doors. Sc, 64, No. 


ene bares гөм тик Turn 1.) 


PLATE 2. 


\ 


THE NAUCORIDJE OF ТИЕ PHILIPPIN 
(HEMIPTERA) 


ISLANDS 


By kounar L Usinom 
Of the University of California. 
ONE PLATE AND TWO wav маоше 


‘The present paper is based largely on material collected by 
myself in Luzon, during a brief visit in July, 1936. Му thanks 
are due to Mr. G. Eellosillo and Dr. Fidel de! Rosario for a very 
profitable field trip to Montalban in Rizal Province, and ta Drs. 
S. М. Cendasn and I. B. Uichanco, who contributed so largely 
to the success of my visit to Los Baños and Mount Maguiling 
in Laguna Province. Mrs. Frieda Abornathy meticulously ex- 
ecuted figures 1 to 4, while the genitalia drawings were made 
by me. 

‘Two species of the hemipterous family Naucorideo have hereto- 
fore been recorded from the Philippine Islands. Both of these, 
Naucoris obscuripennis Stål (1854) and N. seminiger Lethierry 
(1877), wore described from Manila and have not heen com- 
pared with each other. They are discussed below, together with 
three apparently new species. The new species are of con- 
siderable significance, as they extend both the scope and the 
known distribution of their respective subfamilies consider- 
ably. Further significance of these collections lies in the sug- 
gestion of a rich and ая yet untouched fauna in the more remote 
provinces of Luzon and on the other islands of the Philippine 
Archipelago, 1t becomes obvious that these interesting water 
bugs are of frequent occurrence in the Philippines, and it is 
hoped that collectors will devote more time to them in the future 
than has been their wont in the past. 


NAUCORINE 
NAUCORIS OBSCURIPENNIS S Tine є 
Nancoris abeeuripennis SAL, Oft. Vet-Akad, Füch, 11 (1854) 2395 
Frog. Eugen. Resa, Ins. (1459) 266; Enum, Hemipt 5 (1876) 148. 
Naucoris seminiges Lermenny, Bull, Soc. Ent. Franc. (B) 7 (1877) ci. 
A single specimen collected in Molawin Creek on the Los 
Вайса campus, July 17, 1926, in a quiet pool beneath some 
floating, dead vegetation. It is 7 millimeters long. The em- 
20 
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bolium is pale, not only at the base, but along the entire margin, 
with the exception of apical sixth. The lateral pronotal margins 
anteriorly have a distinct, sinuate, black vitta extending from 
behind the eyes to the lateral margins. The mesosternum is 
strongly carinate at the center, the carina. platelike, composed 
of а smaller anterior and а larger posterior lobe, rounded in 
profile and more strongly elevated posteriorly. 

This specimen is smaller than Stal specified for his type (8 
millimeters) and smaller than Lethierry's seminiger (7.5 milli 
meters). "The black anterolatera) pronotal markings would place 
it as seutellaris Stal in 5447 key (1876) but Lundblad has re- 


cently shown (1933) that reutellaria is exceedingly variable, 
synonymizing Distant's sordidus, vividus, greeni, and elathratus 
with jt. Such variation in a single species is indeed remark- 
able, and certainly minimizes the importance of color as a 
diagnostic character in this group. Other differences between 
obscuripennis and scutellaria are the smaller size of sewtellaris 
(5 to 6 millimeters) and the male genitalia (text fig. 1) which, 
upon comparison with Lundblad's figures (1933, fig. 19), are 
seen to differ in certain respects. In obscuripennis the capsule 
(text fig. 1, а) is less narrowed and less strongly produced pos- 
teriorly, and the left paramere (text fig. 2, b) is differently 
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shaped and has fewer and smaller spines within the margin 
subapically. Considering their geographical distribution and 
apparently insignificant color and size differences, 1 venture 
to suggest that obscuripennis StAl is identical with eeminiger 
Lethierry, although I have not examined either of ihe types 


war con 

Three nymphs that may belong here were collected in 
swiftly flowing water of the river at Montalban Gorge. They 
were taken by disturbing rocks upstream and allowing the bugs 
to be swept down into the net. A single nymph of still an- 
other species was taken in some still water nearby. 


SHEIROCHELIN.T. 
Genus ASTHENOCORIS Usinger noram. 

Oblong with sides subparallel. Superficiatly rugosely punc- 
tate. Hond strongly produced beyond level of anterior margins 
of eyes; rather deeply inserted into anterior margin of prono- 
tum which is trimarginate. Rostrum deeply inserted at base 
of a profound excavation of anterior half of head, the anterior 
portion of head extending as а plate beyond the much reduced, 
strongly transverse, apically rounded labrum. Subgenal plates 
Prominent, forming elevated, anteriorly divergent continuations 
of the rounded posterior margin of the rostral excavation; ex- 
ceeding tip of labrum but not extending anteriorly to anterior 
margin. Gula subacutcly carinate at middle, tectiform, An- 
tennz very slender, proportion of segments 1 to 4 as L 
3.5: 4, the first two segments thickest. shining, third and fourth 
segments linear, densely hairy. Eyes scarcely (wice as long ах 
greatest width, feebly lamellately produced laterally. Mise of 
head above with outline of base of rostrum visible, with a pair 
of oblique longitudinal Vines on vertex, as in other members of 
the family, 

Pronotum transverse, with lateral margins entire and pos- 
terolateral angles rounded. Dise with characteristic anterior 
depression ill-defined at middle, its sides anteriorly divergent 
bat not reaching level of inner margins of eyes. An ill-defined 
longitudinal arcuate fascia behind each eye. A fecble subbasal 
transverse depression especially poorly indicated at middle. 
Hemelytea variously developed, entire to итеађу reduced; when 
fully developed with a distinct clavus and embolium and with 
the membrane set apart from shagreened corium mainly by its 
shiny, suhdepressed surface. Conmexivum evenly rounded, the 
angles not or scarcely prominent laterally. Proxternum strongly 

ma 
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shaped and has fewer and smaller spines within the margin 
subspically. Considering their geographical distribution and 


apparently insignificant color and size differences, I venture 
to suggest that obscuripennis StM is identical with seminiger 
Lethierry, although I have not examined either of the types. 
xavconts 

Three nymphs that may belong here were collected in 
swiftly flowing water of the river at Montalban Gorge. They 
were taken by disturbing rocks upstream and allowing the bugs 
to be swept down into the net. A single nymph of still an- 
other species was taken in some still water nearby. 


CHEIROCHELIN 4E 
Genus ASTIIENOCOIUS Uninzer novam 

Oblong with sides subparallel. Superfeially regosely punc- 
tate. Head strongly produced beyond level of anterior margins 
of eyes; rather deeply inserted into anterior margin of prono- 
tum which is trimarginate. Rostrum dceply inserted at base 
of a profound excavation of anterior half of head, the anterior 
portion of bead extending аз а plate beyond thc much reduced, 
strongly transverse, apically rounded labrum. Subgenal plates 
prominent, forming elevated, anteriorly divergent continuations 
of the rounded posterior margin of the rostral excavation; ex- 
ceeding tip of labrum but nol extending anteriorly to anterior 
margin. Gula subacutely carinnte at middle, tectiform. An- 
tenn very slender, proportion of segments 1 to 4 as 1.5: 2.5: 

: 4, the first two segments thickest, shining, third and fourth 
segments linear, densely hairy. Eyes scarcely twice as long ax 
greatest width, feebly lamellately produced laterally. Disc of 
bead above with outline of base of rostrum visible, with a pair 
of oblique longitudinal lines on vertex. as in other memters of 
the family. i 

Pronotum transverse, with lateral margins entire and pos- 
terolateral angles rounded. Dise with characteristic anterior 
depression ill-defined at middie, its sides anteriorly divergent 
but not reaching level of inner margins of eyes. An ill-defined 
longitudinal arcuate fascia behind each eye. А fechte subbasal 
transverse depression especially poorly indicated at middle. 
Hemelytea variously developed, entire to greatly reduced; when 
fully developed with a distinct clavus and embotium and with 
the membrane set apart from shagreened corium mainly by its 
shiny, subdepressed surface. Connexivum evenly rounded, the 
angles not or searcely prominent laterally. Prasternem strongly 

et 
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elevated and earinate anteriorly, widened and depressed poste- 
riorly; exposed throughout its entire lenzth, the short, scarcely 
produced propleural plates scarcely covering its sides (Plate 1, 
fig. 2). Venter densely clothed with fine, moderately long hairs. 

Front femora tremendously broad, three-fourths as broad as 
jong. Anterior tarsi ane-segmented, with а single extremely 
minute and very blunt claw at apex of each; both the tarsus and 

istinguished from arcuate tibia. Intermediate 
d posterior tibie with several rows of short, tawny spines, 
the posterior tibite, moreover, with dense swimming hairs on 
their dorsal surfaces, Intermediate and posterior tarsi each 
with two claws. 

Genotype: Asthenocoris luzonensis Usinger sp. nov. 

This genus is very different in general aspect from either 
Cheirocheta or Gestrofella. It may be readily distinguished from 
both of these by its simple connexival angles, rounded postero! 
teral pronotal angles, and less strongly developed front legs 
It is allied to the Bornean Coptocatus Manlandon, from whieh it 
may be distinguished by its blunt, scarcely produced antero- 
lateral pronotal angles, rounded sides of pronotum, distinct al- 
though greatly reduced labrum, and much smaller size. This 
interesting genus requires an enlargement of our concept of 
the subfamily Cheirochelinss The absence of a labrum wes 
evidently an all-important consideration of Montandon’s in 
thinking of this group. The present species. however, has the 
characteristic prolongation of the head, with the rostrum set 
in a deep excavation remote from its apex, while the labrum ix 
moderately developed. I suspect from the description that 
Montandon's genes Tdiocarus likewise belongs here. In Jio- 
carus the labrum is reduced and is concealed by the anterior 
prolongation of the head, The strongly produced subgenal 
plates considered to be of such great importance by Montandon 
in associating the genus with Cryphocricos are present, although 
variously developed, in all members of the family. They are 
prominent in Asthenoeorir, ‘This character then becomes merely 
опе of degree, as in the American genera included in the 
Стурһосгй That Montandon had only а hazy idea of the 
Cryphocricine in shown by his inclusion of Pseudambrysxs 
(deseribed om the next page to Idiocarws) in his monograph 
of the “Cxyphocricine,” Te later (1897) concluded that Pszu- 
dambrysus was little more than a subgenus of Macrocoris im 
the subfamily Naucorinw. Distribution lends added weight to 
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this theory, as Idiecarus at present is monotypic and is tho 
only representative of the great Cryphocrieus-Ambrysus group 
recorded from the Eastern Hemisphere. A stody of Montan- 
don's type will, of course, settle the question. 
ASTHENOCORIS LOZONENSI ТТЕ 
Oblong-oval with subparallel sides. Head transverse, 27:19, 
slightly longer than width of intorocular space behind, 19: 18; 
the inner margins of eyes straight, converging anteriorly: ratio 
of posterior to anterior interocular widths 9:7; almost ay 


wr op. sat Piate 1, 


strongly produced before the eyes ax posterior Insertion into 
pronotum behind the eyes, 4: 5; disc moderately elevated basally 
and at middle, depressed anterolaterally and on anterior pro- 
longation which is rounded anteriorly. Eyes а little less tham 
twice as long as broad, broadest posteriorly where they are 
broadly rounded, subacute anteriorly; anterolateral margins 
feebly arcuate, very slightly but distinetly lamellately produced 
laterally over anterior angles of pronotum. Pronotum only 
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moderately convex, transverse, about one and one-half times as 
broad posteriorly as head including eyes; a little Jess than three 
times as broad as long; anterior angles almost right angles; 
sides strongly arcuate and narrowly carinate; posterolateral 
angles broadly rounded, subemarginute at level of emboliar 
margins; surface irregularly, very superficially punctate, trans- 
versely rugose anteriorly at middle; anterior border behind in- 
terocular space distinctly margined or ledged. Scutellum twice 
аз broad as long, subbasally transversely depressed, sides fecbly 
Ainuate, disc irregularly, finely, rugosely punctate. Hemelytra 
not reaching apex of abdomen, scarcely exceeding apex of pos- 
teriorly produced, apically shallowly emarginate fifth abdominal 
segment, which is transversely rugose above. Commissure of 
clavus about one-third as Jong as scutellum. Embolium abruptly 
dilated at base, then subrectilinear and scarcely’ dilated to pos- 
terior third where it is broadly rounded and thence distinetl 

sinuate at joining with corium. Connexivum broadly exposed, 
Ihe posterolateral angles right angles. Male genital capsule 
(text fig. 2, a) elongate-aval, rounded at apex, and with the 
median basal, dorsal lobe very short and moderately produced 
at middle. Parameres very prominent, asymmetrical, the left 
paramere (text fig. 2, 0) with a rounded notch subapically and 
the right paramere (text fig. 2, c) angulately truncate at apex. 

Color black. the interocular space except basally, pronotum 
except anteriorly and behind transverse impression, very narrow 
emboliar margin, commissure of clavus, connexivum obscurely 
except on posterior angles and narrow falvons margins, under- 
side of head, propleura laterally, and appendages yellow. 

In the female aliotype the hemelytra are much reduced, reach- 
ing only to posterior margin of fifth abdominal segment, the pos- 
terclateral angles of the pronotum are not emarginate. and the 
color is lighter. ‘The exposed dorsal surface of the abdomen 
yellowish, irregularly spotted with fuscous and the coria each 
with a yellow spot at middle of apical margin. 

Size—Male, length 7.75 millimeters, width (at level of em- 
holium) 4; female, length 7.08, width (as above) 3.17. 

Holotype, male, No. 4286, in the type collection of the Cali- 
fornia Academy of Sclences Entomology, Los Baños, July 17, 
1936 (Л, L. Usinger). Allotype, female, No. 4237, California 
Academy of Scieness Entomology, same data as type and thir- 
teen paratypes from the same series. This species was fairly 
common in the swiftly flowing portions of Molawin Creek, 
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where the specimens were collected amidst the rocks and smaller 
pebbles. 

«In the series of paratypes there is an amazing variability 
in development of hemelytra, no two specimens being exactly 
alike in this respect. There is no evident sexual correlation in 
wing development in the series before me, both the longest 
and the sbortest winged specimens being males. In the shortest 
winged example the hemelytra reach only onto the base of 
the third abdominal segment. The pronotum in this ease is 
considerably less developed posteriorly and the whole insect 
is more feeble, There is likewise a great deal of color varia- 
tion, the black spots of the head and pronotum being more 
extensive їп some examples, while there is often more yellow on 
the hemelytra, 


APHELOCHEIRINZE 
Kiritshenko (1929) has recently summarized the distribu- 
tion of this interesting subfamily. Since that time another 
species, Aphelocheirus bianchii from Turkestan, has been added 
by the same writer, Esaki has described another Japanese species, 
and I (1937) have described a new species, A. australicus, 
from Queensland, this being the first member of the subfamily 
from Australia and a considerable extension of the known range 
of the genus, With the description of the two species in the 
present papor a conspicuous gap is closed in the map of Kirit- 
shenko, and further additions are to be expected with further 
collecting in the Philippines and further south. 
APHELOCHETRUS LICRANCO! Unease өр. ner. Bien h, а 

Oval, more broadened behind than in front. Color in great 
part black with the head and appendages yellow. Connexivat 
angles only moderately produced. 

Head large, slightly broader, eyes included, than long, 28: 25; 
longer than width of interocular space in front, 23:22; the 
ratio of posterior to anterior width of interocular space 15: 22; 
disc moderately elevated, finely punctate, the anterior border 
rather evenly rounded, produced before the eyes twice as far 
аз posterior portion is produced behind the eyes. Eyes almost 
three times as long as broad, 15: 6, rounded posteriorly, scarcely 
laterally produced at anterolateral angles. Antennal segments 
1 to 4 in the proportion 1:3:3:5. Labrum less than twice 
аз broad as long, rounded apically. Rostrum reaching inter- 
mediate coxe, the second segment over three times as long as 
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third. Gula moderately tumid. Pronotum over three and one. 
half times as broad as long on median line, two-thirds as long 
as head; disc elevated at middle, transversely rugose anteriorly 
and posteriorly, irregularly so elsewhere; anterolateral angles 
right angles, rounded at apices; sides moderately, evenly arcvate, 
the posterolateral angles narrowly rounded; posterior margin 
straight, broadly and only moderately prolonged posteriorly over 
bases of hemelvira. Scutellum over twice as broad as long, sub- 
basally transversely depressed, slightly produced at apex. He- 
melytra very abbreviated, not reaching posterior margin of first 
visible abdominal segment, subrounded at apices, more or less 
truncate on inner halves of posterior margins; lateral margins 
briefly sinuate basally, feebly reflexed, evenly rounded slightly 
beyond curve of base of abdomen, then abruptly angled and 
strongly sinvate behind. Connexival angles scarcely produced 
on first visible abdominal segment, progressively more strongly 
produced posteriorly, the maryins feebly but distinctly notched 
and spined just before the posterior prolongations; elsewhere 
along the margins, except on first segment, irregularly, min. 
utely spined, the spines usually seven. Venter rather strongly. 
roundly elevated at middle, segments 4, 5, and 6, each bearing 
a very inconspicuous cluster of from four to six spines on its 
posterior bo, der at middle. 

Male genital segments with apical side pieces as seen from 
above moderately ong. narrowed posteriorly, and rounded at 
apices. 

Female genitat plates almost as long ax broad at base; paste- 
rior margins sinnate laterally and basally, roundly angled at 
banal third and very broadly and strongly reflexed and truncate 
at middle forming a small emargination at apex. 

Color black, the dise of head except at base, pronotum ob- 
scurely at center and along lateral margins, scutellum at center, 
narrow abdominal margins, under side of head and thorax, 
and rostrum and legs fulvous to testaceous. Spines and claws 
tawny. The male is brownish rather than black with the hem- 
elytra testaceous along the emboliar and seutellar margins. 

Size.—Male, length 10.66 millimeters; width (at greatest 
width of eonnexivum) 6.30; female, length 10.83; width (as 
above) 7.08. 

Holotype, female, No. 4288, California Academy of Sciences 
Entomology, collected in Molawin Creek where it runs through 
the campus of the Agrieuitural College at Los Вайоя, July 17, 
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1936 (R. L. Usinger). Allotype, male, Motawin Creek, Los 
Baños, Р. L, April, 1927 (J. B. Uichenco), in my collection. An 
additional female (same data ux type) and an additional male 
(same data as allotype) are in the collection at the College of 
Agriculture, Los Baños. It is with great pleasure that I dedicate 
his species to its first collector, the enthusiastic and accomplished 
Philippine hemipterist Doctor Uichaneo. 

The holotype, one paratype and a nymph, were taken i 
swiftly flowing parts of the creck amidst rather large rocks, 
They were kept alive for a time in a small container of water, 
where they lay motionless as though dead, until, with a sudden 
effort, they would make their way to the surface. At no time 
was a silvery air film to be seen covering the under side of the 
abdomen, as is typical of the surfucc-breathing naucorids. 

A. uichancoi is related to A. inops Horvath but is at once 
distinguished by its larger size, abruptly angular margins of 
wing pads behind embolia, nonemarginate posterolateral angles 
of pronotum with short, rounded posterior projections of pos- 
terior margin before bases of wing pads and somewhat larger 
projections of eommexival angles, especially on the fourth and 
fifth segments. It resembles kawamure Matsumura, which, 
however, has the head more strongly produced before the eyes 
and the connexival angles much more strongly produced. 


APBRLOCRERUS PRILIPPINENSIS томы u . 

Elongate-oval, fuscous to testaccous, pronotal margins and ab- 
dominal margins, except at base, minutely dentate, teeth rather 
evenly, widely spaced, 

Head transverse, 25:21, longer (han anterior width of in- 
teroeular space, 21:17; ratio of posterior to anterior width 
of interocular space 10: 17: dise rather strongly elevated, finely 
rugose, with punctures basally and laterally ; produced only twice 
as far before the eyes as behind the eyes; anterior margin 
rounded more strongly toward the sides. yes twice as long 
as broad, inner margins moderately rounded, outer margins more 
strongly so, anterolateral angles fecbly, lamellately produced. 
Rostrum attaining middle cox, the second segment over three 
times as long as third, 24: 7. Labrum twice as broad ax long, 
rounded apically. Proportion of antennal segments 1 to 4 
as 1.5: 6: 5: 8.6. Gula only slightly tumid. Pronotum strongly 
transverse, almost four times as broad, posteriorly, as long 
on median line, 61: 14; two-thirds as long as bend on median 
line; transversely rugose, especially anteriorly and posteriorly 
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at middle, elsewhere finely punctate; anterolateral angles little 
more than right angles, subrounded; sides moderately, evenly 
arcuate with twelve minute, evenly spaced teeth on dorsal edze; 
posterolateral angles subangular, rounded at apices; posterior 
margin scarcely areuate, with short rounded projections at 
bases of wing pads. Scutellum strongly transverse, almost 
three times as broad as long, 29: 11, transversely depressed 
at base. Uemelytra not reaching posterior margin of first 
visible abdominal segment, rounded apically; emboliar margin 
sinuate and reflexed basally, thence strongly, roundly dilated. 
behind which it is subangulately truncate; margin behind this 
rather strongly sinuate. Abdominal margins except on basal 
segment with about six minute, evenly spaced spines por seg- 
ment; posterolateral angles of segmenta little more than right 
angles except on last two segments which are bluntly produced 
in the female. Abdomen beneath strongly, roundly elevated at 
middle, especially posteriorly, the fourth, fifth, and sixth seg- 
ments bearing from four to six spines, transversely arranged 
near posterior margins at middle, 

Male genital segments with apical side pieces visible from 
above long and slender, slighlly exceeding tip of кепил! eap- 
sule, evenly narrowed posteriorly and rounded at apices. 

Female genital plates almost as long as broad at base, the pos- 
terior margins subangular at basal third, abruptly angular on 
either side, near apex forming a small, triangular emargination 
at middle. 

Color fuscous to black, the pronotum laterally, seutellum, 
hemelytra except submarginally, narrow connexival margins, 
genital segments, and under side in great part fulvous to tea- 
taceons, Ventral surface laterally glaucous to lurid. Rostrum 
and spines of legs and abdomen fulvous, Female with inter- 
ocular space laterally and under side of head testaceous. 

Size— Male, length 7.92 millimotora; width (at greatest width 
of connexivum) 4.92; female, length 8,75: width (as above) 
5.25. 

Holotype, male, No. 4239, California Academy of Sciences 
Entomology, taken in Molawin Creek on the slopes of Mount 
Maquiling just beyond the mad spring, July 19, 1936 (R. I. 
Usinger). Alletrpe, female, same locality as type, July 18, 1956. 
in my collection. Both of these specimens and a single nymph 
were found after a diligent search in the swiftest part of 
the stream. 
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This species is doubtless very closely allied to Apkelocheirus 
wichancoi; but it is superficially very diferent and may be di 
tinguished at once by its smaller, more slender form, lighter 
volor, hemelytral and connexiva! margins, and genitalia. It is 
likewise allied to A. inops Horvath but has the posterior margin 
of the pronotum angulately emarginate near lateral angles. 
‘The lateral margins of embolia are not sinuate on basal third 
in A, inops, the female genital lobes are rounded laterally and 
do not form a smail emargination at apex, and the male lobes 
do not reach the level of the spex of the genital capsule. 
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Fi, Asthesceoria serie sp. nov. dorsal view of m 

2. Asthexocoris tuzoveneis ap. nov., ventesal view of male 
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1. Naucoria obscuripennis 5048, male genllalia. o, Genital capsule, dore 

al view; b, left paramere; c, right paramere. 

2, Aathenocoris Luconcnsin sp. nov., malo genitalia. o, Genital capsule. 
dorsal view; d, left paramere; e, right paramere, 


THE REMONTADOS OF RIZAL PROVINCE! 


By Genmnoso 8. Масел 
Of the Notionat Museum Diviaion, Bureau of Seienee, Manila 


Four para 


OF all the pagan groups of the Philippine Islands, the Re- 
montados, otherwise known as the Pagan Tagalogs, are the 
most peace-loving, although they are tho descendants of the 
outlaws of Christian towns, who fled to the mountains to evade 
payment of taxes during the Spanish regime. Unlike other 
pagan groups, they have abandoned their lawless life and have 
become useful citizens. Kindness, friendliness, and trust- 
worthiness characterize their dealings with both mountaincers 
and lowlanders. 

At present the Remontados dwell chiefly in the eastern part 
of Rizal Province, particularly in the barrios of Sta. Ines, An- 
їроїо municipality; Tinukan, Mamuyno, San Andres, Cuyam- 
bay, Layban, Daraitan, and Sampaloc, Tanay municipality; and 
Macabod, Anginan, Cabooan, Mabolo, Malasia, and Puray. Mon- 
talban municipality. Table 1 shows their dis 


Aziz 1 The distribution of the Remontados in Riel Province. 
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Although the Remontados are generally inclined to a semino- 
magie life, steady invasion on the part of the lowlanders forces 
them to permanent settlement in and around their clearings; 
otherwise, their кайтіп» would be absorbed by the invaders. 

“Remontados” is derived from the Spanish verh remontar: 
meaning "to frighten away.” Many of the people now desig: 
nated by this term are the deseendants of former townspeople 
who left their towns and fled to the mountains to live as out- 
laws, rather than io pay tribute to the Spanish government. 
and because they had little liking for so-called civilized I 
Reyer says of this group “Most writers have casually dismissed 
them as descendants of remontados, or outlaws from the Chris- 
tian towns. who have fled to the hills and there mixed with 
wandering bands of Negritos.”? Sawyer adds: "The tendency 
of the Philippine native to revert to old customs is well marked, 
and I agree with Jagor when he says: ‘Every Indian has an 
inmate inclination to abandon the hamlets and retire into 
the solitude of the woods, or live isolated in the midst of his 
own fields,’ in fact to remontar.” 3 

Physical characteristics.—The Remontados are of mixed 
blood. Their physical characteristics show two distinet in- 
fluences, Dumagat and Tagalog. According to Prof. H. O. 
Beyer they are predominantly of the short Mongol physical 
type, mixed with Negrito and lowland Filipinos of the vicinity. 

Generally they have well-developed extremities by reason of 
their industrious everyday life. 

Ornaments and bodily decorution The Remontades are very 
fond of adornment, and readily spend their savings for this 
purpose. On special occasions, like fiestas and marriate feasts, 
they dress in their beautiful costumes and display their bejuco 
rings decorated with orchids, seeds, fruits, and rave forests 
flowers, to win the admiration of the opposite sex. 

Tattooing is practiced by the Remontados, who call this prac- 
tice eadiet, A pointed picce of metal is used in the process, and 
powdered charcoal serves as pigment. 

‘They also grind the incisal edge and the anterior surface of 
their front opper teeth in order to give them uniformity in 
length and a concave appearance. 


“Population of the Philippines in 1016, Manila (1917) 60, 61. 
? The Inhabitants of the Philippines (1900) 210. 
"Population of (he Philippines in 3918, Manila (1917) б}. 
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Luuguage.—The Remontados speak a language that is purely 
Tagalog, although intonational differences may be observed 
among the different groups. The differences may be attributed 
to intermarriage with both the Dumagats and the lowland Taea- 
logs. 

Political life—The Remontados, like their Christian neigh- 
bors, have а dofinite and established form of political organiza- 
tion, the officers of which are the presidont, the vice president, 
the councilors, the secretary, the chief of police, and the mem- 
bers of the police Force. AI these officers are elected by open 
vote, supervised by the superintendent. Fach barrio elects its 
own officers, whose duties are merely to pass ordinances per- 
taining to the public works of the barrio concerned. Much of 
the life of the Remontados ir regulated by old customs and 
traditions, which are closely observed and seldom violated 

Food—The staple food of the Remontados is rice, supple- 
mented with ront erops, corn, bananas, and papayas, which are 
all grown in the kaiñkins of the group. Remontados have а 
peculiar method of cooking rice, called biroa; that is, boiling 
the rice in bamboo tubes. Other fonds of the Remontados 
are the Hesh of various forest animals; such as monkeys, deer, 
wild hogs, and chickens; and river fishes, such аз cels, mud. 
fishes, and shrimp (sugpo). 

Their methods of catching wild hogs and monkeys are in- 
teresting. For the former they use the balacs, and for the 
latter, the patwis. The balaes is а trap set on the ground 
where the trails of the wild pigs are. It consiste of a long 
wooden pole bent into a bow, one end of which is provided 
with a piece of сайа. baho to serve as the point of an arrow. 
The other end of the pole is fastened on two pieces af wood 
driven into the ground two feet upart. These two pieces of 
wood ure the main holders of the formed bow. A honk holds 
the end of the bow where the arrow is attached, and a piece 
of vine is tied on the hook. The length of the vine depends 
upon the radial reach of the how, one end of which is provided 
with the decoy, usually cassava roots. When the wild boar 
eats the decoy, tho hook jerks and suddenly releases the bow. 
The arrow is thrust into the wild boar's trunk by the flexible 
force of the bow. Usually the animal is not instantaneously 
Killed, but merely weakened, so that little chasing ends the game 
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The pakuiw is а snare set up on the ground to trap monkeys, 
її consists of a post about two meters high driven into the 
ground. Another piece of wood is tied on top of the post in 
an inclined position. А rattan loop is formed at the upper 
end of the inclined piece of wood. In front of the loop the 
decoy, usually fruits, is provided to attract the hungry monkeys, 
Below this setting, a heavy log is suspended, connected with 
the formed Joop. The suspended Jog forming the lower part 
of the apparatus is thickly covered with rattan spines, so as 
not to give way to the animal exeopt towards the loop. As soon 
as the animal picks up the decoy, the suspended log drops down 
and the loop strangles the victim against the inclined log. 

Bels and mudfishes are also caught in a peculiar manner: 
namely, by means of the implements composing the catapult, the 
dart. and the goggles. The chaser dives into the water with 
the apparatus, locates the holes where the fishes are hiding, and 
thon thrusts the dart into the boles. 

Housing.—There are three distinct types of houses, as shown 
in Plate J. figs. 2 to 4. The materials used in the construction 
are: Tree (ranks, caña boho, rattan, and cogon grass. Usually, 
the houses are very low. When cogon grass is not available, 
divided сайа boho is used for the roof and along the sides. The 
house is usually entered by means of detachable ladders which 
are removed when the family is away, to keep ont animals 

Fire making——The Remontados have two primitive methods 
of producing fire, the firesaw and the pinkien (flint and steel). 
The firesaw method involves the rubbing of the edge of split 
bamboo over another piece in a horizontal posi 
shavings are placed between, and rubbing conti 
shavings combust by friction. Ignited shavings are then blown 
into a flame. The pinkian is an ensemble of flint, steel, and 
okipan, fine dried husk of palm trees which burns readily. The 
steel is struck against the fiint and the resulting sparks igniting 
the altipsn are blown into а flame 

Industries. The Remontados have very few industries. 
‘They have no knowledge of pottery. A little mat, hat, and 
basket weaving is done. Agriculture is carried on according to 
the Каїйдїп system. Trade with the lowlanders in rattan, vines, 
almaeiga, and other forest products is also a source of income 
to them. 

Family tife—The lemontades are monogamous. The dia- 
covery of adultery, which very seldom happens, results in the 
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separation of the husband and wife. The dowry and all the 
marriage expenses of the couple are returned by the offending 
party to the offended, but if this is not accomplished, the alter. 
native is the death of the guilty party. 

Marriage —Marviage, called pagbabatae, is performed by pa- 
rental arrangement, The families of the boy and the girl make 
the contract of marriage when the children are still quite 
young. When the boy and the girl reach puberty, the parents 
of the girl ask of the young man’s parent a certain amount 
vf money, ranging from 10 pesos to 100 pesos. This sum is 
locally termed bilang, or dowry. Aside from the dowry the 
girl is provided with clothes, and her parents with rice and 
working animals. The last that the parents of the boy provide 
is the house where the couple is to live permanently, 

On the day of marriage the bride dresses in the house of one 
ot her nearest relatives. The bridegroom then fetches her and 
they walk along the street to the bride's house. The relatives 
of the bride kneel on the street as the couple passes by and beg 
from them rice and wine. When they reach the house, an old 
man performs the marriage ceremony and counsels the couple 
loudly in the following words; 

"Kayong mga anak ay kaawawa at kayo ay mahihiwalay па 
upang mamahay na ng sarile. Huag na ninyong uugalim ang 
pagkabata, kung hindi parang sa matanda na at kung dumara- 
ting ang inyong mga magulang ay inyong pakakanin at райра 
‘igafigain.” (I pity you children, you are separating from your 
parents to live independently. Do not be childish anymore but 
behave like the old folks and when both your parents visil you, 
offer them food and buyo.) 

After that counsel the couple is considered married. 

The poor Remontados do not adhere to these marriage rites. 
The poor man and woman, after obtaining parental consent, live 
together as husband and wife 

Children -—Customarily the child is born in the home of 
its parents. The mother gives birth in a squatting position. 
The midwife who take charge of the delivery is usually an old 
woman, assisted by the husband. ‘The husband is always pres- 
ent, because jt is believed that if he is absent the wife will en- 
counter hardships in the delivery of the child. 

Arusements. Dancing the fandango is an indispensable part 
of every feast among the Remantados. Love kundimans are 
sung to the guitar. The Remontados are very fond of music, 
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so that even at work or while walking they cannot help but 
sing. The songs that they sing are locally known as ida. Some 
of the beautiful passages of the ilde in rhyme are bere quoted: 

“Ако ay paalam malantik na jigipin, sa iyo naman vivo kung 
tumingin.” (As he bids goodbye to the lady with concave teeth, 
the man look at her vividly.) 

“Kung ako ay titigan ng maamo mong mata, daig ang salapi 
at badlang asuma. {I do not listen to money and charms 
when you look at me with your wistful eyes.) 

Sickness and cure.—Unlike other groups of mountain people, 
the Romontados regard thelr diseases as physical in nature. 
They do not believe that sickness is caused by certain evil spirits 
have unintentionally offended. To cure their ail- 
resort to many kinds of roots, leaves, and fruits of 


Skin disease, called Suni, is very common. Malaria, and er 
largement of the neck and the stomach, are other diseases pre- 
vailing in their community. 

Death and burial—The Remontados believe that when a per- 
son dies his spirit will return. Bibit is the local term for (he 
spirit of the dead. They further believe in a life hereafter. 

If a person dies, he is buried in the very place where he 
expired. There is no cemetery provided for the dead, The 
house inhabited by the deceased is burned, for it is believed that 
his spirit will return to it. 

‘The burial ceremony is short and simple, It is performed by 
an elder man who recites the following: 

liyan namin g aigala at lalamnan ng iyong neangemgain at ikukcha 
ka namin ng pagkain mo pagkat hindi kn na makakain ng pagkaio natin 
dahil sa ikao ay namatay ла, Sayang ka naman at hindi mo na makakain 
ang iyong pinag paguran at ikno ay pagtetupusan namin za mga linpong 
arne. Kami ву aalis na dito sa iyong kinnmatyan at aming tusunurit 
Tagkat kumi ay bibibiten, (We ure leaving the wallet with buyo end ve 
will provide you with food because you will not be able to eat your share 
with us and br next week wo wil eclebrate the ninth night of prayer 
for you, We will destroy our house otherwise your spirit may visit un) 
‘Then all persons present at the ceremony sing the song for the 
dead called datet. This dalet is repeatedly sung for nine nights 
successively. 

Like liko Ка man зара dati kitang binabanka, doon das зу may tanks 
matamis dao pati sutla. 

Langit langit na maitim ibababa ka na mamin at sa Dios {salay n: 
panic ка pagkakasala'y patawgrio. 
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(You will pass a meundering stream and you will reach the place where 
Merile carpets of jackfruits ure also sweet. Cloudy sky, we ate lowering 
the deceased and we will pray God to pardon him far Ыз sine) 


The relatives of tho deceased visit the resting place, bringing 
food and other offerings on the third day. To know if the spirit 
of the dead visited the house where the nine nights of prayer 
were held, they spread ashes on a winnowing tray at the entrance 
of the house, This is done on the fourth night after the inte 
ment The following morning the tray is examined, and if the 
surface of the layer of ashes seems disturbed, it is said that the 
spirit had returned in the night. As a matter of fact the dis- 
(urbance may have been caused by domestic animals roaming: 
about the house at night. 
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Кїз. Zand 3. Groups of Remontados of barria Layhan, Taray, Rizal Prov. 
nee. 
E 


iia. 


(nar, dooms. Set. tA, Na. 1 


PLATE 2. 


BOOKS 


Acknowledgment of all books received by the Philippine 
Journal of Science will be made in this column. from which а 
selection will be made for review. 


RECEIVED 


American Institute of mining and metallurgicat engineers. Petroleum divi 
sion. ‘Transactions, vol 123. Petroleum development and technology, 
1887, New York, The Institute, 1992. G89 pp. illus, tables, Price, 
25 

Смала, LEONA W. The intimate side of û woman's Ме, Foreword by 
W. S. Pugh. Radio City, New York, Pioneer publications, Inc. 19% 
128 pp, illas, Price, $1,50. 

Davis, Horrem H. Deep diving and submarine operations; а manoal for 
deep sta divers and compressed air workers. London, The Saint Cath- 
erine press, 1967. SIO pp., illus, photographs, Price, 18. 

Paors, G Pression solaire, Faincrau éneryétigue ot biologie biogenése vt 
pathogentse. Paris, Librairie Girardot et Cie, 1937. 327 pp. illos. 
Price, 90 frs, 

Часкатт, Lewis Wexoen. Malaria in Europe: an ecological study, Len- 
Чеп, Oxford University press, 1931, 936 рр. Price, LTE. 

Haroon, Cannon Окут, Henley’s twentieth century book of formulas, 
processes and trade secrets; a valusblo reference book for the hom 
factory, offce, laboratory and the workshop; eontalning ten thousand 
sec household, workshop and scientific. formulas, trade secrets 
«фета! recipes, processes and money saving ideas for both the ama- 
tear end profussional worker; revised and enlarged edition by T. 
O'Conor Stoane, New York, Norman W. Henley publishing company. 
19, 633 pp, шз. Price, fl. 

Зоти, Cu.. and A. Stef. Trích de médecine coloniale. Z4 od, Paris, 
Masson et Cie, 1027. 1250 pp. Price, 170 fr. 

Жамат, Writes, Materia males, toxicology and pharmacognosy. St. 
Levis, The C, V. Mosby Company, 1037. 107 ur, ius. Price, $6.75. 

Xo, С, C. A. Polychaeta. The Joha Murray expedition, 1503-24, 

Scientific reporte, val, 4, mo. & London, The British Museum (Nat- 

ural History), 1997, рр. 243-821, il, Price, Ba. 

Молто, A, Cressy. Man in a chemical world: the service of chemical 
industry. New York, Charles Schribncri' sons, 1997. 202 рр. Gratis. 

Mensa, Jawes G, and others. Cultero methods for invertebrate animals 
A compendium prepared coöperatively by American zoölsgists under the 
direction of а committee from Section F of the American Asnociation 
for the Advancement of Science. Ithaca, Comstock publishing company, 
1997, S pp, illus. Price, фа. 


м 
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Ori, б. W. Rock-destroying organisms in velation to coral reefs, Great 
Barrier Reef Expedition, 1928-29, Scientific reports, vol. 1, no. 12. 
London, British Museum (Natural Iitory), 1997. pp. 3123-135, plates, 
itus Price, Us 

PAG, Vico Witenes, Word У К саля and track»; construction opera: 
tion—tepair; a most eomplete and practical manual explaining the 
construction of atl parts of late nadel Ford automobiles with in- 
structions for driving, servicing and repairing; written in simple lan- 
guage: а universal book of veference; illustrate by many specially 
made diagrams and distinctive orixinal photographs of actual parts 
furnished by the factory service department, New York, Norman W, 
Henley publishing company, 1937, 120 Dp. illvs Price, $260, 

Porre, Tees Winuew, and ЇЇ, P, Sasse Toure wiring; a treatise; 
deseribing and iDustrating up-to-date methods of installing electrie light 
wiring, bell and telephone wiring and burzlar alarm wiring: intended 
for the electrician, helper and apprentice, fully illustrated by 191 orig 
inal engravings. Sth cd. ту, und enl, New York, Norman W. Henley 
publishing company, 1987, 256 pp, ius. Prive, $1. 

Suavwann, C, Y. The Cacao indastry of Trinidad: some economic arpects, 
Series II-IV. Trinidad, Government printing ofice, 1996. 2 vols 
Copies of these publications may be obtained on application to the Edi- 
tor, "Tropical Agriculture," Imperial College of Tropical Agricuture, 
Trinidad, В. W. I. Price, Gs. 

МАМ, Hany L The biological control of insects; with a chapter on 

weed control. With a foreword ly L O. Howard. Ithaca, Comstock 

Publishing company, Inc. 1936. 401 pp, illus. Месе, 8275, 

United fruit company. Research Department Nutritive and Oerapeutic 
values of the banana; а digest of scientife Wteratore, Reston, United 
fruit company, 1836. 143 pp. Gratis. 


sw 


REVIEWS 


Adolescence; A Study in the Teen Years, By Lawrence Augustus Averiti. 
Boston, Houghton Mifin Company, 1046. 106 pp. Price, 5227 

As one of the most recent, it undoubtedly is the most inter- 
estingly written of the books dealing with that most revolutionary 
period of life, adolescence. The book is different from most 
textbooks on the subject in that the author "has paid little 
attention to theories" but has instead. according to the author's 
Preface, “endeavored rather to present the adolescent individual 
аз а Diving, striving, flesh-and-blood person whose growth and 
development аге in considerable measure determined by the 
nature of the parental, social, and community influences that 
surround him.” 

‘The author presents in case studies adolescent behavior and 
conduct. This makes the book interesting reading from begin- 
ning to end. The hook is recommended to all who deal with 
adolescents, whether at home, at school, or in the community. 
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Parents especially should find this book not only delightful 
reading but also instructive in problems dealing with their 
children's behavior. 

"This book has fourteen chapters. Some of the chapters that 
should be of interest to every one are: Crime and Delinquency; 
The Parent and the Adolescent; The School and the Adolescent: 
The Role of Sex in Adolescence; The Adolescent’s Religion. 

8.6. P. 

Applied Sol Mechanien By William S, Housel, University of Michigan, 

Cist Eneineeving Department, 199%, 94 рт, Mus, plates. Mimeo- 
graphed. Price, bds, $4.40. 

А comprehensive treaty on applied soil mechanics, useful to 
the highway and construction engineers in general and agrieul- 
tural engineers in particular. The historical development of. 
the subject is well discussed in the first chapter, 

In a lengthy discussion the author makes a very clear ex- 
position of the subject on pressure distribution with well-selected 
analogy. The theory of soil resistance and methods of measure- 
ment covers the rest of the book. The book is furnished with 
iMuminating illustrations, tables, and diagrams.—D. Z. K 


Asia Directory; A Complete and Upto-date Guide to the Prineipel Man- 
Exporters, Importers, Merchants, Shipping amt abe. 
Danks, Commercial and Governmental Organizations, ete. 
in the Yapnnese Empire, Dritich Indis, Burma, Cayton, Chine, the Duteh 
East Indies, French Indo-China, Hawaiian Ide, Hongkong, Kwan- 
uar. Territory. Munchoukuo, Philippine Islands, Siam, Straits Set 
tlemente: Classified according to Commodities and Trades, and AF. 
ranged Alphabetically for Rapid Reference, 1026-87 Edition. Yoko 
hama, Japan, The Asia Directory Publishing Company. Price, ¥16. 

The editor of the Asia Directory says in his preface that he 
has endeavored not only to fulfill the need for a genuinely 
up-to-date and comprehensive business directory but "also to 
provide a link between potential buyers and sellers, so that they 
may get into direct touch with one another.” In order to check 
"up personally the entries in the Directory, Mr. R. Mori, the 
editor, travelled extensively in all the countries dealt with, ex- 
cept North Chins and Manchoukuo. 

This directory is of particular value only to those interested 
in Japanese products, ay it deals with manufacturers, exporters, 
and morchants in 22 important cities in Japan. The Directory 
covers the Japanese Empire more extensively than the other 
countries. More than half of the whole volume is devoted to 
the Japanese Empire alone. 
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The indices given are; Index to Towns; Index to Countries, 
Towns, ete.; Index to Names of Advertisers; and Index to Trade 
Headings for the Japanese Empire only. The page numbers do 
not run consecutively throughout the book, each country being 
xiven now pagination, 

The book should be in the office of every commercial firm 
importing Japanese products. Exporters and importers will 
find it a good source of information in establishing trade rela- 
tions with Japan and other oriental countries.—P. S. 5. 


Disability Evatuation; Principles of Treatment of Compensable Injuries. 
By Eurl D. MeDride. Philadelphia, J. R, Lippincott Company, 1026. 
623 py. illus, tables, diagrs. Price, f. 

‘this is a reference book of extraordinary exhaustiveness, It 
contains careful description of the most common injuries and 
disabilities following industria) accidents, and also extended dis- 
cussion and practical consideration of the ways of appraisal or 
evaluation of these disabilities. The description of the suggested 
treatment and methods of rehabilitation is clear and logical. 
‘This books should be in the library of every practicing surgeon. 

. I. A. 


Experimenta] Studies on а Trunsmissible Myolomatosin (Retieulesiy) in 
Mice. Ey Otto KaatundJerxensen. Acta Radiologica, Supp. XXIX 
Copenhagen, Levin & Munksgaard, 1930, 142 pp, plates, tables. 
Price, Swedish er. 12. 

This monograph gives the results of an experimental in- 
vestigation on the nature, histology, and mode of propagation 
of а transmissible myclomatosis in mice, The disease is com- 
pared with the filterable fowi Jeukoses, the transplantable mam- 
malian tumors, the transmissible leukoses, and the human leu- 
bones. Among the important findings recorded is that the 
mouse myelomatosis differs from the leukoses of fowls by its 
nontransmissibility by a cell-free agent. In this respect it 
resembles the mammalian tumors, but differs from them in being 
a systemic generalized disease which eannot be transmitted by 
intravenous inoculation.—M. T. 

Factor Table, Giving the Complote Decomposition of АШ Numbers Less 
than 200,000. Prepared Independently by J. Peters, A. Lodge, EJ. 
Ternouth and E. Gifford, and Collated by the British Association Com 
mitice for the Caleulation of Mathematical Tables, (Hriti Asso 
ciation for the Advancement of Science, Muthematleal Tables, vol. 
5). London, Offee of the British Antoelatfon, 1935, 291 pp, tables. 
Price, 205. 
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A factor table is of great value ta those engaged in mathemat- 
ical calculations. A glance at these tables of the British Asso- 
ciation for the Advancement of Science reveuls painstaking and 
laborious effort in producing this very handy and valuable table 
for mathematicians—J. C. E. 


Farm Organization and Management. By G. W. Forster, Ann Arber. 
„ Edwards Brothera, Iac, 1035. 210 pp. t&Mew illon 


‘The author, С. W. Forster, Agricultural Economist, North 
Carolina State College of Agriculture, University of North 
Carolina, has had actual farm experiences in several parts of 
Canada and the United States, and alan 15 years of teaching and 
research experience, Im this book he has integrated the general 
economic principles as they apply to farm management and 
sound farm practices, making it very satisfactory for teaching 
purposes. It is divided into {wo narts—the first part dealing: 
with the organization of the farm and the second part with 
its management. Types of farming and farm records have 
been omitted in the text to give way to those subjects which 
deal primarily with the organization and management of indi- 
vidual farms. 

The most important feature of the book is that the author 
always supports bis ideas with either tabulated or graphical 
illustrations, and every chapter is followed by a set of questions 
which are very helpful to a ready understanding of the subject. 
To teachers and students of agricultural economics, ferm man- 
agers and administrators, agricultural leaders, and those actively 
engaged in similar undertakings, Farm Organization and Man- 
agement is a valuable book, —H. S. S, 


German Azricaltural Policy, 1918-1934. The development of a National 
Philosophy Toward Agriculture in Postwar Germany. Dy John nad. 
thaw Malt. Chapel ШИМ, The University ef North Carolina Press, 
1936. 240 pp, mapa, Price, $250. 

This book is a comprehensive presentation of Germany's 
agricultural policy during the postwar period, from 1918 to 
1934. It was presented as a dissertation for the degree of 
doctor of philosophy at the University of Heidelberg, Germany 
It ig composed of four parts. 

‘The first part discussed the farm policy of a socialistic, eco- 
nomic-political group—the Social Democrats. Legislative meas- 
ures were enacted between 1918 and 1920, defining the farm 
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policy of the Social Democratic Party, which emerged from 

ihe Council of People's Commissars of the Revolution, as it was 

consistent with its desire to socialize and demacratize both 
labor and capital for the benefit of the consumers. 

Part 2 deals with the return to liberalism. The consumers 
demanded cheap foodstuffs and low taxes, white the producers 
strove for bigh prices. On account of Ihe changed composition 
of the Reichstag, where the produeers had the upper hand, the 
government abolished the food administration in 1923 «nd ap- 
Proved measures for low taxes. 

Industrial control, federalization, and the Farm Revolt are 
the subjects (reated in the third part, Continuing the enforce- 
ment of the Land Settlement Act there was effected a big re- 
distribution of lands, so (hat from 1919 to 1932 about 4 per 
cent of the estates in the northern provinces were redistributed 
in the form of small family subsistence farms. The Govern- 
ment agricultural price ройсу became more complicated. as it 
had to deal with such difficult phases as farm credit, protective 
tariff, and control of food consumption. 

Tue fast part presents the rule of National Socialism in regard 
to agriculture. In 1933 the National Socialism Party came into 
power. In accordance with the Party's 1930 program, the 
Government gave the farmers absolute protection against any 
threat of depression. ‘The export industry of Germany was 
sacrificed to protect the domestic farm prices. In fact, the 
policy adopted was of а national-racial character; and the party 
in power was ready to decide on all questions involving not only 
economie, but also social and political а well. 

‘The hook is very instructive and should be read by all those 
concerned with the formulation of Government agricultural 
policies.—H. S. 8. 

Individual Psychology: Theory amd Practice, Ry С. M. Bevan-Brown, 6 
В. Ward, and F. С. Crookshank. London, The C. W. Daniel Company, 
Li, 1936, 79 pp. Price, paper, 9s 6d. 

The pamphlet contains a series of articles on the theory and 
practice of individual psychology. The first article, by Dr. C. 
M. Bevan-Brown, Chairman of the Medieal Society of Individual 
Psychology of London, is really his presidential address. It is 
a plea for correlation of the various schools of psychoanalysis 
of Freud, Jung, and Adler. 
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‘The second article, “Heart and Mind,” by Dr. б, F. S. Ward, 
г cardiologist, discusses the ‘supreme importance of the state 
of mind of the patients’ when dealing with cardiac cases, 

‘The reader who is not acquainted with psychological literature 
will wonder what individual psychology is. This series of arti- 
cles will give the reader some idea of this school of psychology, 
founded by the late Dr. Alfred Adler, (he internationally known 
physician and psychologist.—S. б. P. 

Land Settlement: A Report Prepared for the Carnegie United Kingdom 
Trustees. By A. W. Menzios-Küchin. With a Foreword by the Trus. 
tees Edinburgh, Т, ant A. Contabe, Jt, 3935. 135 pos tables 

This book presents an exhaustive study of land settlement 
problems in Great Britain. It was the assigned task of the 
author to suggest plans for a new land settlement program. In 
the preparation of his report to the Carnegie United Kingdom 
Trustees, Mr. Kitchin gathered an immense amount of informa- 
tion in the course of his trips to many parts of England and Scot- 
land, supplemented by data obtained while making personal 
visits to certain sections of three leading countries in Continen- 
tal Europe, In this particular feld of economics, Mr. Kitehin's 
work can hardly be excelied in thoroughness of treatment and 
in carefully reasoned arguments that Jed him to draw the con- 
clusions he did. The reader should examine the report aud the 
“foreword” by Mr. Elgin representing the trustees. contained 
in the same volume. It wili be scen that while the trustees 
differed from Mr. Kitchin on one vital point—the size of holding 
most appropriate for settlement—it would be conceded that the 
author was justified in making the deduction strictly from the 
economist’s viewpoint. Upon a broad consideration of the va- 
rious questions involved. the author finally arrived at u few 
specific conclusions, of which the proper size of holding for 
the unemployed laborer is of utmost importance.—H. S. S. 


Modern Views of Atomic Structure, By Dr, Karl Rust, Translated from 
the German by Dr. W. O. Kermack. Tondon, Frederick Muller, 1935. 
126 pp, illus. Price, 1а 6d. - 

As stated in the translator's preface. this book gives an ac- 
count, in nonmathematical language, of the advances which 
have been made in recent years in the domain of atomic theory, 
with special reference to that problem which is of fundamental 
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importance to the chemist, namely, the essential nature of the 
periodic system of the elements. Some of the more important 
advances that have been made since the original German text 
was published are also included. 

Various topics, such as Avogadro's number, the structural 
units of the atom, quantum theory and numbers, periodic system, 
X-Ray spectra and electro-magnetic mass are discussed and ex- 
plained in a most interesting and popular style.—A. P. W. 


An Outline of Malayan Agriculture. Compiled by D, Н, Grist. (Malayan 
Planting Manual No. 2) Published by the Dept. of Agriculture, Stesits 
Settlements and Federated Malay States, Кима Lumpur, 1930. 317 
Pp. ar. maps, plates, Price, $3. 

In {йе treatment of the agricultural conditions of Malaya, the 
author has a complete view of the development of the geograph- 
ical conditions, climate, geology and soils, and also the develop- 
ment of politics, communications, populations, and agricultural 
industries. Treatises on land tenure, ugricultural policy, agri- 
cultural population and Malayan agricultura) service, are com- 
plete, although not in detail, and contain the most essential and 
fundamental facts needed by students of the subject. In the 
second chapter, where methods of cultivation and зой treat- 
ment are emphasized, the tools and their use for each individual 
crop or plant are described in detail, In the third, each major 
erop of Malaya such as rubber, coconuts, rive, oil palms and 
pineapples, is treated separately. How these plants are treated 
in Malaya, including income which is the most important part 
of any commercial undertaking, is discussed in this chapter in 
detail for the information of all, B. R. 
Frécis de Parasitologie. Dy E. Brumpt, $t Editio 

Cie, 1926, 2 vols, v. 1, xii + 1082 pp. 
plates. Price, 200 frs, 

„The Précis de Parasitologie is one of the few much appre- 
ciated books on parasitology, and the author should be con- 
gratulated for this fifth revised edition, As now presented, 
has all the admirable qualities of the fourth edition and includes 
much of what has recently beon brought to light as the result of 
the researches of the numerous workers scattered to the four 
corners of the world. The illustrations are excellent. Volume 
1 devotes about one hundred pages to general problems in para- 
silology, followed by discussions on the spirochetes, Protozoa, 
trematodes, cestode, and nematodes. In volume 2 the annelids, 
arthropods, and fungi of medical importance are taken up. 

MT. 


Paris, Massen et 
-I3P pp. Шш 
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Psychology im Questions and Answers, By Rev. Hitution Duork, Mew 
York, P. J. Kenedy & Sons, 1936, 230 pp. Price, $1.50. 

This book is a welcome addition to the many publications al 
ready in existence concerning the science of psychology. The 
method of presentation is quite unique, and simple enough to be 
understood by lay readers. The title of the book, however, is 
slightly misleading, for it deals not with the Science of psychol- 
ogy as viewed loday by modern psychologists, but with psychol- 
ову from the standpoint of scholastieism or Catholicism. Thus. 
to the first question, “What is Psychology?" (page 3) the author 
answers “Psychology is the science of the soul and its operations 
or functions through the organisms of the body.” Modern 
psychologists have long ago given up the soul as the subject 
matter of psychology. 

Another example: Question 88 (p. 328) "Does the infant at 
birth possess an intellect und a free will?” Answer: “The infant 
from the first moment of conception, according to the mors 
scientific opinion of psychologists, possesses an intellect and free 
will..." “Now, just who are the psychologists whose seienti- 
fic opinions are referred to?” If the author refers to the scho- 
Jastic psychologists he is right, but if he refers to the rank and 
file of modern psychologists the answer is hardly tenable. 

The books is, however, intended for students of Catholic in- 
stitutions. As such it is important, because it presents psychol- 
ogy from the scholastic point of view. The reviewer recom- 
mends it, however, to all psychologists in order that they may 
rightly understand Catholic psychology.—8. G. P. 

Prychology of Se; A Manual for Students Ву Havelock Ellis New 
York, Emerson Books, Ine, 1037. 377 pp. Price, $3. 

This is a well-written manual intended especially for medical 
students, but it may ће profitably used by all students of sex 
psychology. Il is clear and instructive. Although new ter- 
minolegies are introduced which at first sight may seem strange 
and foreign to the student, their simple explanation and defini- 
tion make them easily understood. 

The author opens to the student 2 panoramie view of sex 
knowledge and its psychology from the earliest philosophers to 
the modern psycho-amalysts. He gives a perspective, clear and 
encouraging, which only an author of wide experience and knowl- 
edge can give, With a bold conclusion he confirms the ideas 
of other investigators and gives hope to victims of neuroses 
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due to bad effects of masturbation which are more imaginary 
than real. 

A striking treatment of the subject is the lengthy discus- 
sions of normal conditions. The abnormal is dealt with suffi 
ciently to be clearly understood. 

In his conelusion he offers no definite remedy for abnormal 
sexual paychie conditions, although he points out that sublima- 
tion may be utilized as one of the promising and effective ways 
of diverting excess sex impulse. Other supplementary treat- 
ments will have to he continued in dealing with sex perversions. 

—U. D. М. 


Soil Science; Is Principles and Practice Inctuding Busie Processes for 
Maneging Soils and Improving their Fertility. Бу Wilbert Waker 
Weir. (Lippincott’s Agricultural Seicnce Series) Chicago, J, B. Lip- 

vtt Company, 1926, 615 pp, maps, Mus. Price, 8950. 

The author of this book has presented a bird’s eye view of 
soil science. A historical development of agriculture and the 
rise of scientific thought is well treated in the first chapter, 
The following chapters cover all branches of soit science— 
chemical, physical, biological, irrigation and drainage, erosion, 
soll classification, mapping, fertilizers, and others. A wealth 
of references is listed at every end of the chapter. Tables, illus- 
trations, and pictures made clear some of the interesting facts 
mentioned. 

The chapter on the modern concept of soils discusses briefly 
the position of soil аз an independent, natural, historica] body. 

This book will make an excellent textbook for students in 
agricultural colleges. Hach subject is treated well and briefly 
in simple language within the grasp of any undergraduate 
student.—-D. Z. R. 


Studies om the Etiology and Pathogenesis of Cataracta Zonularis An 
Academic Treatise by Gunnar von Байт. Upsala, Almquist and Wik- 
кєй» Boktryckeri, 1936. 236 pp, platen, disgra. 

This work is a detailed study on the wtiology and pathogenesis 
of zonular cataract. The morphology, cause, and pathogenesis 
of this form of cataract are well reviewed, giving special em. 
Phasis on the element of heredity in the formation of the type 
of cataract, Tetany is an important factor in the formation 
of this opacity of the lens, more so in cases with certain nu- 
iritional deficiencies, such as rickets. The formation, once it 
has begun, will continue in spite of the disappearance of the 
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tetany. The opacity appears like vacuoles containing an opaque 
substance. Decrease in the calcium content of the blood does 
not predispose the case to formation of this lamellar cataract, 

—©. D. A. 


The Study of the Soil in the Field. Ву G. R, Clarke. Published under 
the auspices of the Imperia) Forestry Institute, University of Oxford. 
Oxford, Clarendon Press, 1996, 142 pp. Price, 5s or 9210. 

‘This book gives a comprehensive and concise description and 
method of studying the soil in the field, As a guide to a soil 
scientist in the field it gives in detail the fundamental factors 
required in field observation. The first three chapters deal 
mainly with the fundamental principle of gathering data in the 
feld. 

The chapter on soil survey and mapping describes briefly 
the steps necessary before going to the feld. The last chapter 
gives a panorama of the various soil-survey systems of several 
countries. This book should be in the possession of every 
soil scientist, especially the field man.--D. Z. R. 


Training in Industry: A Reer Embadying the Results of Inquiries Con- 
ducted Between 1081 and 1934 by the Astociation for Education ju 
Industry and Commerce. Edited by R. W. Ferguson. London, Sir 
dane Pitman and Sons, Lt, 1025. 156 pp. Price, $1.75. 


This book is a general summary of inquiries made in the 
course of three years from about forty firms and industrial 
concerns. It is edited by R. W. Ferguson whose work with 
the Association for Education in Industry and Commerce in 
Engisnd is well known. 

‘The report, consisting of 87 pages, is, as stated in the in- 
troduction, а statement of fact and a record of experience, 
rather than an exposition of theories. The Appendices, in 69 
Pages, giving the schemes of educational training adopted by 
fourteen large industrial concerns in England, are instructive 
and interesting reading. References оп the methods used in 
selecting new employees are also given in the Appendices. 

While the book is of particular value to executives of industrial 
and commercial establishments, it is also of interest to our 
authorities in connection with vocational education programe 
of the government. College and university authorities giving 
commercial and technical coursee will find it instructive read- 
ing.—A. S. А. 
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‘Yeast Fermentation and Pure Gulture Systems. By Stephen Lauter and 
Robert Schwere New York, Schwarz Laboratories, Ine, 1930. 112 
pp. illos, Price, $2.50, 


This monograph ia a practical and yet scientific treatise on 
yeasts, As stated in the author's preface, it “is intended to 
serve the practical brewer as a manval that will furnish him 
the most important information regarding fermentations.” Tt 
is a very readable book. In going from page to page one 
cannot help but admire the dexterity of the authors in pre- 
senting in such limited space so much valuable information. 
Roth students and professionals will find it а good addition to 
their lists of references.—M. В. 


THE PHILIPPINE BUREAU OF SCIENCE 
RECENT wosoceariic PUBLICATION 


SUMMARY OF PHILIPPINE MARINE AND FRI 
LUSKS. Uy Leopoldo A, Feasting, Order So, 49 


WATER MOL 
eres of Science 


Mewztiph 23. Paper, М pages ree, Y2 Calted States eee. 
postpaid 
SECOND TEN-YEAR INDEX OF THE PRIKITTINE SOURXAL or 


SCIENCE, Volume 11 (1900) to Volume 28 (1320), By Winifred 1 
Kelly. Order No. 6. Barean of Science Monnntanh 26. Paper. 181 
pages Сие, $2 United States currency, рыні. 

FILTERAMLE VIRUS AND RICKETTSIA DISEASES. Dy Kari машым, 
МаК. Order No. 457, Parcan of Бег Monograph 27. vn 
pots 19 platen, and 7 text Buren. Prien, paper, F258; bound In fall 
red шем, $1, United Staten earreney, postea 

A STUDY OF тпк сопот LANG 
ICOROTS, у Margaret D. Waterman, Order Ne. 16 

Monograph 19. Paper, MI pages. Price, $073 United Sinter 
er. postpsid. 

EXPERIMENTAL STUDIES OF DENGUE, Gy lare Sterenn gest 
Ton V St. Јела, and Francois TL К. Кеуде. Order No, 489. Bateau 

Science октар 25 

peres, Prien. 11:0 United Staten currency, vor. 

PMILIPHNE LAND MAMMALS. By Edward В. Tay 
Borean of Selense Benogragh 30, Paper, 51 E 
tert ures, Price, $230 United States currency. pesa. 


Dede хе, 490. 


THE PHILIPPINE JOU! 


Were intended for publication in 6 
sheta be nent to the Editor, Phillpplae Jo 


nt each paper p 
fecalshed to the eather without charge. Additional coplen m 
e кайг» er M ordered wire de тешет i. tabmilied far 
publican, 
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